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IHE hottest ham performance ever at this price . . That’s the verdict of amateurs who have 
had a chance to try Hallicrafters neV Model SX-43, 

This new member of the Hallicrafters line offers continuous coverage from 540 kilocycles to 
55 megacycles and has an additional band from 88 to 108 megacycles. AM reception is pro¬ 
vided on all bands, except band 6 , CW on the four lower bands and FM on frequencies above 
44 megacycles. In the band of 44 to 55 Me., wide band FM or narrow band AM just right for 
nafrow band FM reception is provided. 

One stage of high gain tuned^RF and a type 7F8 dual triode converter assure an exceptionally 
good signa.I-to-noise ratio. Image ratio on the AM channel on band 5 (44 to 55 Me.) is excellent 
as the receiver is used as a double superheterodyne. The new Hallicrafters dual IF transformers 
provide a 455 kilocycle IF channel for operating frequencies below 44 megacycles and a 10.7 
megacycle IF channel for the VHF bands. Two IF stages are used on the four lower bands and o 
third stoge is added above 44 megacycles. Switching of IF frequencies is automotic. The separate 
electrical bandspread dial is calibrated for the amateur 3.5, 7, 14, and 28 megacycle bands. 

Every important feature for excellent communications receiver performance is included. 




9 ALL ESSENTIAL AMATEUR FREQUENCIES 
FROM 540 kc to 106 MC 

• AM.,FM.CW RECEPTION 

• IN BAND OF 44 TO 55 MC: WIDE BAND 
FM OR NARROW BAND AM . . , JUST RIGHT 
FOR NARROW BAND FM RECEPTION 

• CRYSTAL FILTER AND EXPANDING IF CHAN- 
NEL PROVIDE 4 VARIATIONS OF SELECTIV¬ 
ITY ON LOWER BANDS 

• SERIES TYPE NOISE LIMITER 


• TEMPERATURE COMPENSATION FOR FREE¬ 
DOM FROM DRIFT 


• PERMEABILITY ADJUSTED "MICROSET'* IN 
DUCTANCES in THE RF CIRCUITS 


• SEPARATE RF AND AF GAIN CONTROLS 

• EXCEPTIONALLY GOOD SIGNAL-TO-NOlSE 
RATIO 


• SEPARATE ELECTRICAL BANDSPREAD CALI¬ 
BRATED FOR THE AMATEUR 3,5. 7 , 14 AND 
26 Me BANDS 


AVIATION RAOIOTEIEPHONE 


•uiioERS or 


hallicrafters radio 


THI HALIICRAPTIRS CO., MANUFACTURIRS OF RADIO 
and ILIORONIC IOUIPMINT, CHICAGO 1«, U. S. A. 
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_ (left) 1 Heiid you Soldering 
J Equirment and Radio Parts; 
^ow you how to do Radio Soldering; 
how to mount and connect Radio parts; 
give you practical experience. 


(left) Early in my course 
I show you how to build 
this N. R. I. Tester with parts 1 
send. It soon helps you fix neifth^ 
borhood Radios and earn EXTRA 
money in spare time. 


ffsrw 


You can get this 
training in your 
own home under 
G. L Bill. Mail 
coupon for full 
detail^^^ 


^ith BIG KITS of 

RADIO PARTS I send you 

Do you want a good-pay job in the fast-grow- 


You get P»rts to 
build Radio Circuits; 
then test them; see how 
they work; learn how to 
design special circuits; how to 
locate and repair circuit defects. 


ing Radio Industry—or your own Radio Shop? 

Mail the Coupon for a Sample Lessor, and my 
64-page book, “How to Be a Success in Radio- 
Telcvision-Eloctronics,'* both FREE. See how 
1 will train you at home—how you get prac¬ 
tical Radio experience building, testing Radio 
circuits with BIG KITS OF PARTS I send I 
Many Beginners Soon Make Extra 
Money in Spare Time While Learning 

The day you enroll I start sending EXtI^ 

MONEY manuals that show how to make EX¬ 
TRA money fixing neighbors' Radios in spare 
time while still learning! It’s probably easier 
to get started now than ever before because 
the Radio Repair Business is booming. Trained 
Radio Technicians also find profitable oppor¬ 
tunities in Police, Aviation, Marine Radio, 

Broadcasting, Radio Manufacturing, Public 
Address work. Think of even greater oppor¬ 
tunities as public demand for Television, FM, 
and Electronic devices continues to grow. Send 
for FREE books now! 

Find Out What NRl Can Do For You 

Mail Coupon for Sample Lesson and my FREE 64-page book. Read the 
details about my Course, letters from men I r??TTPnxr^Mnw 

easily you can get started. No ^ 

in an envelope or paste it on a penny postal. J. E. SMITH, rreslOcni, 
Dept, SAX, National Radio Institute, Pioneer Home Study Radio School, 
Washington 9. D C._ ^ 


lfiv M You get parts to build 
Ml ^ this vacuum Tube 
Power Pack, make changes 
which give you experience vatb 
packs of many kinds; leam to 
correct power pack troubles. 


i. E. SMITH. President 
National Radio Institute 


■/■T L Building this A. 
Ml 5 M. Signal Genera¬ 
tor gives you more valu¬ 
able experience. It pro¬ 
vides amplitude^modulated 
signals for many tests and 
experiments. 


r|v £ You build this 
il I V Superheterodyne 
Keceiver which brings 
in local and distant 
V stations —and gives 
you more ex- 
tr\ _ perience to 
help you 

Vp JHm \ Radio 


Mr. J. E. SMITH. President, Dept. 8AX 
National Radio Institute, 

Washington 9, D. C. 

Mall me FREE Samplo Lesson and 64-paKfj book 
about how to win success in Radio and Tcleflslon- 
Eleclronlcs. (No salesman will call- Please htUo 
plainly. > 


,\V.VS” 


Name 


Address 


r .State. \ 

(Please Include Post Ofllco zone number 1 V 

Approved for Training under Gl Bill 


Sample Lesson 
64 Page Book 
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RADIO KITS ! 









K100 RELAY KIT 

6 -A.«rt««l*C 

lay^ .7 *0 I*.*'®® ® 

fottnS- 

KlOl VOLUME 
CONTROL KIT 

1 J_Coibon volum. conl.ol^ 
100 ohm* t® $l« 

7 . 

K102 

VOLUME CONTROL 

17_Wlt* wo«na voti>n>« 
iroU. S »0 70,000 ohm*. J *• 
Swot* rotins. .* 2 ” 

K103 PHONE nUG 

JACK KIT 

1-PIS5, J-71W- 

jock* to molch obovo ^^95 

.. 

K104 AIR TRlWiM^*^ 
CONDENSER KIT 

lO-Trimmor «"**•"*•'*' 

no .. 


K105 

metal tubular 

CONDENSER KIT 

16-Tobo»or«on<bn*o«- .001 

♦ol.Wf. $0^5 

1600 volt. 

K106 MICA 
CONDENSER KIT 

lO-Silvof Mica ond 10- 

MouldGd mica condenter*. 

At'^mmf.to $ 0 ^® 

01 .. 

K107 CERAMIC 

CONDENSER KIT 

n—Coromic condoniort- 1 •• 

7500 mmf. 500 voU minimum. 

I«,o and noo®’*/* $|75 

mmpofotum cooMciont 

KlOa ROTARY 
SWITCH KIT 

10 —Coramic ond bokotito po* 
tary twitch^. 1 •• '^$0^5 
p«l«.2fon|K>*ili«HH ^ 


Every radio man will recognize the unusual values represented by these new 
VveJIs Kits. Parts assortments of the most popular types have been picked from 
our vast stocks of brand new, guaranteed Government materioL In many 
cases, you will notice the value of just one item exceeds the cost of the whole 
kit« Whether or not you have an immediate use for these kits, they are made 
up of the sort of material that is always useful. 






IC109 CARBON 

resistor kit 

,00-tn.ulot.d ’®« 

ohm« » 7 

wott.5..J®‘>fc *17S 

toleronc*. 

KUO WIRE wound 
RESISTOR KIT 

CGIomiC COTG. 

ohm*. 81* 

20 .. 

Kill WIRE WOUND 

resistor kit 

10 —win wound nn»*on- S 

to 75.000 ohm*. W *® $^75 
50 ..-. 

KU2 adjustable 
WIRE WOUND 
RESISTOR KIT 

lO-AdiuHoW. r«iMon. 3 *o 
15,000 ohm*. 10 *o SOOS 
SO wptt*. 

KU3COIL 

and choke kit 

1S-R.F., A.f., «f-. «■"<* 
t«nna coiU and 
.. 

KU4 

I CRYSTAL KIT 

I io-Cry*taU with holdof*. 

I 186.3 $1*4 

4,000 kc.. 


KU5 knob kit 

J 0 _*olnli*» knob.. 
and »Gl-»crow * 1 “ 

.. 


KU6 

moulded PAPER 
CONDENSER KIT 

n-Mouid«i p®p®' 

•r* Most popuiof »i*M. .005 
fo.iMf. lOOto $145 

600 volt. 




KU7 
bakelite tube 
SOCKET KIT 

15 -SockGt», 4, 5. 6. 7 ^-qq 

and 8 contacH 

KU 8 CERAMIC 

tube socket kit 

lO-CGramic »ockG»*. $|4$ 

4 , 5 .6.7 and 8 contort* I 

KU9 

neon lamp kit 

lO-Standofd noon iamf>». 
NE2,NE11.NE15, $|3S 

NE16. NE51 

KlW CODE 
PRACTICE KIT 

l-Hishfrequoncybunof. I-* 

J37 »oio9»®f>*' *14* 

koy. . 


Kill 

jewel LIGHT KIT 

Uint. 4-6 volt 

plv> 3 .irt'O $2’® 

}ovyoU..a. 

Km 

head set kit 

foceivor with *tiap, Q5 c 
cord and plus. 

Kn3 

COAXIAL CABLE 

100 It. 8 G 8 U $2^^ 

coaxial coblo. 



i/HC. 




With tho oxcoption of o low hoavior kiU such o* K100, K106, Kill, K117, K173. oil 
will bo *hipp^ via porcol post if you odd 10 < for pvslogo for ooch kit. Othorwi** 
*hipm«flt will bo mod# via oxpro**. 

8 # Buro to writo for our brond now Amofour Cotalof H200C. h*% full of oxcollont voluo* 
In rodio oquipmont and port*. 

Order Direct or Through Your Local Jobber 


320 N. LA SALLE ST., DEPT. Y, CHICAGO 10, ILL. 
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il 1,000 pages: 

All data and basic knowledge 
in radio and electronics 
digested into 12 sections... 
in a complete, quick to find, 
easy to read, handbook form. 


Plan every operation in radio and electronics with che Rfuiio Data 
Hook. This new radio hible will be your lifelong tool . , . you will use il 
every day, on che board, at the bench, in the field! Use it for construc¬ 
tion, troubleshooting and testing. The RADIO DATA BOOK w ill be 
your invaluable aid in design, experiment and in layout. It will help 
make your pro<hiction better, faster and easier. In any and every oper¬ 
ation in radio and electronics, you will use the RADIO DATA BOOK! 


CONfFNfS 

foch lecfion o COMPIFTE coverage Ut tvbjecf . . . 12 tecffoni .. 12 boolri in OnH I 
fOOO poget . . . Scbemoticf . . . Accurate phofOgrophf . . . SpecioMy prepared drawingt. . . Wbit0 t 
■ ort btofk charit . . Dtogramt . . isomelnc pro^ecfioni ond emploded view*. 

Section I. THE 150 BASIC CIRCUITS IN RaOiO . 

tvery circuit il onoJyiod ond ejiplaioed in o Johnny’on'the’ipot reference for j 
Ony OCCOtion. 

Section 2. COMPirrE TEST EQUIPMENT DATA. 

Know more about the teit initruments you now hove . . Find the new onel yOu I 
wont to buy . . They’re AH in here—impartially deicribedi 
Section 3. TESTING MEASURING AND ALIGNMENT. 

Simpfifieo operotion ol tfie Otciiiogropl^ . . See what’s happening inside ony 
rodio circuit . . . Dynamic alignment—AM, FM and TELEVISION mode eosy with 
the Oscillograph . . . Scientific y»e of »he Vocuum Tube Voltmeter, Signal Generot- 
ing Equipment and other bo«ic instruments. ■ 

Section 4. ML ABOUT ANTENNAS. | 

AM-FM-Television . . . design, instollotion, ChoraCteristics, conitrvction ond feed. 
Section 5. yUND SYSTEMS . 

Planning, instolling Ond servicing o PA System. A complete chopter on every 
component . . How to select and combine components . . . estimoting costs 
even ocoust'C requlrementsl 

Section 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF gAOlO COMPONENTS. 

Know the size, the power, the shape! A quick reference on.the construction ond 

design of ony circuit or equipment. 

Section 7. COmPL^E TUBE MANUAL: Receiving, tronsmitting ond Commercial. 

A AicJ< of the poges brings you to oil the data ond ratings of any lube model 
Section 8. CHARTS. GRAPHS AND CURVES. 

Quick colculotion devices . . Plotting curves, nomogrophs, rule» and tobies for 
speedy solutions to radio problems. 

Section 9. CQPgS, SYMBOLS AND STANDARDS. 

Handy reference to oH rodiO symbols ond obbreviotions; code symbols, phrase, 
ond charocters . . . Where you wont them . . When you wont them! 

Section 10. 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PERFORMANCE. 

Find any circuit you wont with complete ports lists ond specificotions . . . One tube 
receivers to complete AM, FM ond Television receiver circuit) . . . Amplifiers . 
Tronsmitters . . . Test Equipment ond Control Circuits ... All with the latest 
engineering refinements. 

Section 1 I. DICTIONARY OF RaDIQ AND ELECTRONIC TERMS. I 

Section 12. RADIO BOOK SIBLIOGRaPHY. 


Haodsomelif bound in RED and GOLD 

r>. pre- 

pared by eugiiiccra w'itli many years of practical experience. Tney 
nave been assisted by the Bolantl & Boyce staff of editors skilled in 
prejtaring electronics manuals for the U. S. Signal Corjts for many 
years. TItcse men have worked for several years gathering material 
for this hook ... all the knowledge of radio principles and operation 
... all the statistics ... ail the newest developments in electronics . . . 
every possible angle and detail. Eigliteen months were spent digest¬ 
ing this material into the most concise, the clearest, and the most 
readable form. The result is this invaluable manual . . . The RADIO 
data book. Whether you use this hook for general reference, for 
scientific instruction, or for education, one thing is certain—iheprac* 
tical help, the daily tisefiilness you will derive from it will prove to be 
worth many, matiy tunes its astoiiislhogly low price! 

Advanced Sale first print itig, Only 10,000 available. , . To - 
make sure to gel your HADIO D.ATA ROOK, mail your order (jOjf/J 

complete books in one only $ 5 . 00 ! Less than 42c per book! 


MAIL THIS COUPON TODAY! 


BOLAND & BOYCE INC., PUBLISHERS 
460 BLOOMFIELD AVE. MONTCLAIR 3,N. J. 

flaose send me o copy ot 
TKC RADIO data book Enclosed h i5.00. 

NAME . 

ADDRESS 

CITY IOM6 

STATE 


BOLAND & BbYQ INC., PUBLISHERS 








































buying radio parts . 

^ Demand This \ ^ 

SEAL of QUALITY 

VTj^ of America’s Radio Storehouse 

LOWEST PRICES • HIGHEST QUALITY • NO WAR SURPLUS 


Include full remittance with orders of 13.00 or less. 
Include 26^ Je^it .with all C.O.D. orders of 13.00. 
or more. All shipments sent express collect if p^t. 
age is not included. Prices subject to Change with¬ 
out notice. 

BE SURE TO INCLUDE SUFFICIENT POST¬ 
AGE. EXCESS WILL BE REFUNDED. 


hAMA 


KMl/|\yf SUPPLY & 
ENGINEERING CO., Inc. 


GENERATOR CONDENSERS 


PHILCO part No. 61-0177-J mfd.~ 
H' * lead-slotted mounting 

strap for easy installation — Standard 
Merchandise-not war surplus-Present 
list price SI .00. 

Owr speclol — 
over 95 % off. 


OUTPUT TRANSFORMERS 


Cleon stocks — long loods ^ 
mounting foot — modo to fit 
wtioro you need them. 

For 6FC-6KG-to 4 ohm voice coil 
-sue 2' xW \ l%*. 
50Lr)-35L6-25L6 to 4 ohm voice coil 
IH'x 

Specify quantity of each type you 
need at.. 


CATHODE CONDENSERS 

10 Mfd. at 25 working 
tubular type-aluminum cans—overall card¬ 
board sleeve-tinned leads-quality con¬ 
struction by a national manufacturer - backed 
by the famous R. S. A E. guarantee - list price 
7Sc. Priced to make you money at IRc each 
lots of bAJI 100 AAA 

10 for. I VO for. ^VU 


MULTI-USE WIRE 

An eld fevorHe — beck ogoini 

Stranded No. 22 tinned wire—glass 
“ROCKBESTOS*’ 1000 volt insula¬ 
tion-fireproof aircraft wire-a war¬ 
time development—at this low price 
you can use the best— 

100 j3 - 1000 

feet . ■■ ■ 


AEROVOX GL 8-600 

Genuine Aerovox 8 mfd.—600 volt workiog 
— inverted screw mounting — aluminum Can 
1Va* — 6'insulated leads. List Price 
Si.OO-quantity limited-order now 
on this one time item at only 




OS low as 

Complete Starling-In Butintis Stocks of 

TEST EQUIPMENT, TUBES, 
PARTS, TOOLS, EVERYTHING 

Write, Wire, Phone for-Fuit Details 


PHONO PICKUP CRYSTALS 

Stondord tyPes<>Set Monufoctwrers «lose-out 
>-oli Ouwrontwwd 

Shu re P30—Sbure’a newest and 
; / finest—osmium tipped permanent 
{.'j/ needle—1.8 volts output—fita 

^/f standard mounting boles. 

List Price 17.50 You pay us 


SHURE P93—W57.\—pin type 
terminals—oz. pressure—1.6 |Q9 

volt output—6000 cycle cut off. | * "id 
List pri^e 54.45—our Special. 


Astatic L-70—new iKistwar design 
—solder terminals-1 Va'oz. pressure 
—1 volt output—4000 cycle cutoff. 
List Drice 85.55—we auote vou. . 


Pep-Up PHILCO CHANGERS 

At last! All the parts you need to restore brilliant lone 
and volume to “sick” changers? You*11 need all three 
items-sell your customer a 100^ reconditioning job — 
Selenium cell only, uo nolder 81.80 

Sapphire needle only, no mirror . $1.20 

Special original equipment lamp... . 27« 

RECONDITIONING KIT - all three above 
items-postpaid-special at. 


RADIO RULE 

Here is a clear 6' plastic rule — a 
neeesefty for radio students, drafts¬ 
men, hams, all who desire cleaner, 
more precise work - National p 
advertised at $2.00. Order yours < S£ 
today postpaid only * 


SEND FOR FREE CATALOG 


VOLTMETERS 


I Panel meters by Triplett? Top quality 
' instruments-new-boxed-five popular 
types - priced right-vour chance to get 
Those meters you've always wasted — 
MODEL $32-0.150 A.C. volU-3' 
round flush mounting black brass case. 

MODEL 231-0.150 A.C. %'olte-2' 
round flush mounting bakeliie case. 

MODEL 237-0.I5C A.C. volts-2* 
square flush mounting bakelite case. 

MODEL 221 - 0-30 D.C. volts 2* i 
round flush mounting bakelite case. 

MODEL 3 24 - 0-400 D.C. volts-3* 
rouDd projection mounting—bakelite 


2 


Supply limited-order now-list models 
you desire. 


EACH 


RESISTANCE LINE CORDS 

Standard 3 terminal 135 oKm 
AC-DC cords-sturdy ooo- 
structloo - flexible—5H' loog - 
complete with plug-for seta 
having lipproximately 69-75.2 
volts drop in the filaments — 
Regular list price 1.17 — 

Only 33c 


^ MODEL 451A 
AC-DC 

Volt — Ohm — 
Mllilammeter 
A dependable instrument of 
wide utility - sensitivity 1000 
ohms per volt. 

Ranges: Volts AC. DC. and 
Output Ranges. 
0-10/50/100/500/1000; 

Ohms full scale. 500.000. 

Ohms Center scale. 7200. 

NET Complete with batteries 


1490 


MODEL 312 

Volt-Ohm- 
Milliammotor 

An economy pocket meter 
featuring a 2' moving vane 
meter. 

Reads; AC-DC volts, 
0-25/50/125/250; 

Mills AC-DC. 0.50; 

Ohms. 100.000; 
mfd. .05-15 
Jacks provide rang© 

““ selection. 

NET Complete with cord aod plug.. 


6^* 


JEWELLED PILOT 
LIGHT ASSEMBLIES 

• Miniature bavonet socket 

# Mount in 1' hole 

0 Lamps removable from front of 
panel 

0 Available in red. green, or amber 
—quantities limited—order now 

List Price $1.30 « a 

At RSE’S 85% off-you IWf 
pay 

Back again—by popular demand! 


606B.VOLTAGE TESTER 

Chocks voltage and polarity. 
Range: 0-440 AC-DC volts-den- 
nite indications for 115. 220, and 
440 volt lines. Separate polarized 
vane for AC or DC indication. 
Built in test leads. Excellent for 
checking wiring, fuses, general fac¬ 
tory installation and maintenance. 
Every plant — every electrician 
needs several at this low gw • 
price. Regular net 16.67 
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fer you the finest, 
St practical training 
AT LOWEST COST! / 


I TRAIN YOUR MIND BY PUTTING 
YOUR HANDS TO WORK! 

/J, You Get 8 Big Kits of Radio Parts and t 
equipment^ Including a Two-band 6 [& 
Tube Super Receiver! 16-Range Meter ^ 
for Testing! 


imsTiOAn 

spRAyBtRRy TRAmme 
fOR yOOR OWR COOD! 

MAIL COUPON rOR ] fREE BOOKS! 


VETERANS 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 
Room 2018, Pueblo, Colorado 

Please rush my FREE copies ot “How to MAKE MONEY in RADIO 
ELECTRONICS and TELEVISION*' and “How to READ RADIO DIAGRAMS 
and SYMBOLS." 


Name 


Address. 


Approved for S. I. Train¬ 
ing under Public Laws 16 
and 346. 


City 


Age 


State 


□ Check here if a Veteran. 

(Mail In envelope or paste on penny postcard) 
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160 Value-Packed Pages of the 
Latest and Best in RADIO • TELE¬ 
VISION • Electronic Equipment I 

The Only Complete Up-to-the-Minute Catalog 
of Radio Parts — Sets — Amplifiers — Testers — 
Ham Gear — Kits • Immediate Shipment. 


Crystal Pickup 

Quality crystal pickup mounted 
in arm for 10' and 12' rofrordii. 
MountlnA Included. Requires 
hole. Shielded lead and 
cartrldite case. .Muminum die 
cast arm flnUhed In amooth 
dark brown. With semi-perma¬ 
nent needle. $159 

X143 .• 


Phono Oscillator 

New deslt^n uses aeries plate 
modulation, only two tubes In¬ 
stead of tlie usual three. Phono 
motor and pick-up connect di¬ 
rectly to oscillator. Plays records 
throutlh radio by simply tunintl 
In the oscillator on your radio 
as you do your favorite station. 
Complete with tulses. $J95 

C22546 .** 


Alnico “V” 12' PM 
Dynamic Speaker 

12* PM dynamic speaker with 
6.8oz. Alnico V permanent niafl- 
nct; 1' Toice coll with 6-8 ohms 
impedance. Capacity Is 14-18 
watts. For all ijeneral appUca* 
tions. SC9S 

6B7010 .. . ® 


4 MFD 600 volt 
Oil Type Capacitor 

Oil filled and Impregnated. 
Sltltlle hole mounting. Size 4^ 
X 1 H*- 4 mfd., 600 working volts. 
1>C. CQc 

6B3164. 


Crescent Record Changer 

Single posted Changer plays 10 
twelve-inch records or 12 ten- 
inch records. Rejects any reCttrd 
desired. Can be operated manu¬ 
ally. Tone arm can be moved at 
any time without damage. 
Mounted In brown metal Case 
with ventilating lotivres. and 
hole cut for mounting speaker. 
Changer Is Anished In twO tone 
brown. ilfiSS 

5B9573 *0 


IF Transformer 

High gain perm ability tuned IP 
transformer. i75 K(^ normal 

l»esk. Screwdriver adjustmen.s. 
5 solder lugs at bottom. 1 x I H 
x 2 *- 4 *. 2 spade mounting. 1 
mountiiig centers. 1950 

5B5129 JOc each. 10 for « 


Oil Impregnated 
Paper Condenser 

Cylindrical type can. solder Ui| 
connect*.r. 2 mfd. at 600 
1>1.. .Size 1^' dia. x ^H'- 90 

5B3238 


Gl Phono Motor 

Model LX. Insulated fur quiet 
operation. Oilless bronze bear¬ 
ings. Two pole high speed mo¬ 
tor. 0* turntable. 78 r.p.m.. I 10 
volt. 60 cycle. S949 

C22531 ^ 


Concord Radio Corporotion, Dept RC'IB 
901 W. Jackson Blvd.. Chicago 7, III. 


Yes. rush FREE COPY ol the comprehensive new Concord Radio Catalog. 


NEW COMPLETE 

RADIO 
^ CATALOG 


Concord 


^ADIO CORPORATION 


CHICAGO 7 ATLANTA 3 

901 W. Jackson Blvd. 265 Peachtree St. 

Downtown Chicago Branch: 229 W. Madison 

Lafayette Radio Corp. 


Address. i 

<1 

City.State. ■ 

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm* 
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30,000 

Successful 

Radio Service Technicians 
Read RADIO MAINTENANCE 
Every Month 

RADIO MAINTENANCE is the magazine 
of ideas and information for profitable service 
shops. It helps maintain secure, high quality 
operation. Where you find RADIO MAINTE¬ 
NANCE, youMI find successful servicing! 

Each month RADIO MAINTENANCE brings you the 
latest developments in television, radio and electronics 
by top experts in the field. Each article, each department 
is carefully edited and presented to help you in your 
daily work. All these articles are invaluable as reference 
material; and all the articles together will form a com¬ 
plete reference library on everything in the radio serv¬ 
icing business. In the coming year, RADIO MAINTEN¬ 
ANCE will bring you a complete series on each of the 
following: AM—FM—Television—Signal Tracing and All 
Test Equipment—Low Cost Business Promotion Methods 
—Sales Techniques for Servicemen—How to Make Huge 
Profits in the Sound Installation Business. Each article in 
a series will he a compact unit in itself—combined with 
the others of its series, they form a complete education— 
a complete service library—to bring you prestige, profit 
and security in your own radio servicing establishment. 
(A subscription to RADIO MAINTENANCE is tax- 
deductible, too!) 



Sales Technique Series 

Any service-technician can improve his business by im¬ 
proving his sales technique. No service technician can afford 
not to! Selling power is all important—and can mean the 
difference between a successful service shop and a complete 
failure. RADIO MAINTENANCE is, therefore, scheduling 
a complete coverage of this vital subject in its Sales 
Techniques Series. These articles will cover personal sales 
approach to customers . . . basic principles of radio adver¬ 
tising . . . planning local and large scale promotion cam¬ 
paigns . . , how to select proper media for your advertising 
. . . window and shop decoration for customer appeal . . . 
bow to get bigger jobs and every other detail needed to 
sell yourself and your business to your community. Sales 
techniques have been developed to a top-notch degree of 
efficiency and effect—but many radio service technicians 
are not using this essential factor. Get the information you 
need for selling power by subscribing to RADIO MAIN¬ 
TENANCE now! 


FUl Scries 

FM contiinies to grow more and more rapidly. RADIO 
MAINTENANCE is keeping pace with this development in 
its series on F M. Oiir readers have enthusiastically received 
our previous articles on this subject and are asking for more. 
Every article will give thorough c«»verage—completely illus¬ 
trated—of a specific phase of FM. All these articles will 
form a complete reference library on the subject—a library 
that will always be up-to-date—always handy—providing 
easy-to-understand information by top experts- RADIO 
MAINTENANCE rapid, trouble-free servicing techniques arc 
here applied to FM. The latest type of test equipment is 
explained and illustrated. All circuit diagrams are clear 
and easy to follow. With this invaluable reference library 
you will have the advantage in FM. Get your subscription 
order to RADIO MAINTENANCE in today and every serv¬ 
icing advantage will be yours! 


Binders tn benutifut imna simulated leather stamp«d 
in gold are now available for your RADIO MAINTE¬ 
NANCE magazines—s«e the current issue of RADIO 
MAINTENANCE for Information. 


Evory itsuo of RADfO MAINTENANCE contains information you want . . . 

Erory day it RADIO MAINTENANCE day In your shop . . . 

Sond in the coupon today—your first issue will bo mailed to you immediately! 


RADIO MAINTENANCE MAGAZINE 

460 Bloomfield Ave. 

Montclair 5, N. J. 

Please send me RADIO 
MAINTENANCE FOR 

□ t year at $3.00 
O 2 years at $5.00 
□ check enclosed □ bill me ?ater 


BOLAND t BOYa \HU PtJILISNtRS^ 



Name 

Address . 

City-State . 

^Occupation . 

Title (Service Mgr., etc.) .. 

Employed by 

*Bu8inees or professional classtflcatlons urt required to serve you better. subscriber will profit by 

writing one of the following ciasslflcations in sP.»ce indicated. 

INDKPENDENT SERVICEMAN — DEAlAtril i*KltVlCEMAN — SERVICE MANAt'.KJl — DEALER — 

IIISTKIRCTOR — JOBBER 

Slate your trade or occupation if md listed. 
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This New JUNIOR Control 
Cabinet Belongs on Your Bench 


P Here’s one selection of 9 '‘hot-number*’ controls, switches and shafts 

P you'll use every day ! The new IRC Junior Control Cabinet contains 9 

^ of the most-used 1 and 2 meg. type D controls with the added adapt* 

* ability of the tap-in shaft feature—plus 4 switches and 4 special shafts. 

ft This inexpensive assonment of popular controls will save you time 

|r and money, and reduce your need for exact replacements. Factory* 

Jj packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet 

ft . attraaivdy finished in blue, yellow and silver with twelve individually 
C identified compartments. Ord« the new inexpensive JUNIOR Control 

J Cabinet from your IRC Distributor today. International Resistance 

Company, 401 N, Broad Street, Philadelphia 8, Pennsylvania. In 
i Canada: International Resistance Company, Ltd., Toronto, Licensee. 


HERE'S WHAT YOU GET 


IRC Ccntrol 
Typ« No. 
D13-133 
Ot3-133X 
D13-137 
D13-137X 
D13-139 


500,000 ohms 
509,000 ohms 
1.0 me^. 
1.0 m«g. 
2.0 m«g. 


Purposei A-Tone or Audio Circuit control, 
B-Topped for torto compoftsotion. 


Pvrpoto 


S.P.S.T. 

D.PS.T. 


SWITCHES 


SHAFTS 

I Type "A" double‘Potted tap-in shoft it 
Included with eoch control—plus: 

3 Type with univertol knurl for special 

type push on knobs. 

1 Type "H” with univertol groove for mony 
Delco, RCA, Seor>>Roebuck ond Westing- 
house modelk 
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MAIL THIS OPPORTUNITY COUPON NOW! 


Mr. 6. De Vry, Pr«iider»t ■ 

DeForeit's Troirtlrtg. Irtc. I 

2533 N. Aihlond Ave., D«p». rc D1 ■ 

Chicogo 14, llllnoii I 

Pleose show me how I moy get trorted loword a good |ob or Xl bus!* 
ness of my Own in Rodio^Electronics* 


Name. 

AddreiJ 


.Apt., 


Profit Through Troining in 

RADIO-ELECTRONICS 

Prepare at HOME or in our CHICAGO LAB¬ 


ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN . . . . 


Our business is helping men . . . and young men . . . get into 
a well-paying future in the highly profitable fields of RADIO¬ 
ELECTRONICS. During the past sixteen years have 
trained many men who desired better jobs or businesses of 
their own. We can effectively provide you with this same 
opportunity either in our new, modern Chicago laboratories 
or in the privacy of your own home. 

TAKE YOUR CHOICE 

If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modem, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro¬ 
gram of building men for better opportunities in RADIO¬ 
ELECTRONICS. DeForest's Training, Inc. also includes in¬ 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex¬ 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster . ., easier. You also get mod¬ 
em looseleaf lessons with handy /old-out diagrams. 


Both our (1) Chicago Laboratory and 
(2) Home Study training arc accepted 
under the “C. I. Law.’' If you qualify, the 
Government will pay cost of either training you select 


EMPLOYMENT SERVICE 

When you complete your training our effective Employment 
Service helps you get started toward a real future. Mail cou¬ 
pon below today ... do not delay. 


DeForest’s Training, Inc 


I 

City .....Zone..Srofe.... | 

□ If under 16, check here j I If a discharged .Veteran of World War II 

for special informatiofl. I I check here. g 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 


CHICAGO, Associated with the DeVRY Corporation 
ILLINOIS Builders of Movie & Electronic Equipment 
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WE BRING NATIONAL SCHOOLS 


TO 


TOR 


home trwmiho imIWW 

ibhiso* » bk™®'"® 

NATIONAL SCHOOLS SHOP METHOD 
HOME TRAINING WIU START YOU RIGHT 

We will train you today to get started tomorrow in one of 
the thousands of opportunities opening in the field of Radio, 
Television and Electronics.The Home Radio Service Field con¬ 
tinues to grow. Television is here . . . Television Broadcast¬ 
ing facilities are being rapidly expanded. Television sales, 
service, installation and maintenance requirements are more 
and more important from day to day. Electronics is an im¬ 
portant factor in many applications for utility, safety, accu¬ 
racy and convenience. Airlines are finding new uses for Radio 
bringing new benefits to air transportation. Ships at sea are 
employing Radar together with other conventional Radio 
apparatus for ship-to-shore communications and safety. Fre¬ 
quency Modulation is modernizing Radio Broadcastings offer¬ 
ing static-and-interference-free reception in the home. The 
list of Radio applications is almost endless, and every one 
represents increasing opportunities in our modern world for 
the RADIO, TELEVISION AND ELECTRONICS TECHNI- 
CIAN WITH A SOLID TECHNICAL BACKGROUND. 


BROADCAST STUDIO AT NATIONAL 


VETERANS 


During; the war. Nation* 
al trained enlisted men 
Under contract with the 
War Department. Both the Armed 
Forces Institute and Marine Corps 
Institute used our lesson texts on h 
wide scale. Now, we are training vet¬ 
erans. both resident and home study, 
through the Veterans Administration. 
If you are a veteran of World War 
11—^and qualified for training under 
the G.l. Bill of Rights, check the 
coupon for special Information. 


Begin Training al Home 
Later Come to Our Shops and 
Laboratories in Los Angeles 

—// You Prefer 


YOU CAN BE A NATIONAL SCHOOLS MAN 

It is not a question of opportunity but rather how to take advantage of 
existing opportunity. Only proper training can make these opportunities 
n reality. National Schools of Los Angeles, one of the oldest and largest 
technical trade schools in the United States, offers you Shop Method Home 
Training, a proved method that builds qualified technicians. Here is Home 
Training that BRINGS RESULTS, 

Behind all training from National Sphools stands a permanent faculty 
of experienced instructors and engineers. These men ore daily teaching 
resident students right in our own Shops and Laboratories, From first hand 
experience with students here at school, our instructors understand the 
needs and ambitions of men like you. All of our instructors, both Home 
Study and Resident, have ideal facilities to ni^ke your training practical, 
up-to-the-minute, interesting. It takes years of experience to know how to. 
train men, especially in the practical technical trades. Established almost 
60 years ago. National Schools has a rich background of experience to help 
you to take full advantage of the opportunities in tlie Radio, Television 
and Electronics Industry. 


NationaKs Master Shop Method Home 
Training in Radio. Electronics and 
Television is COMPLETE in itself. 

No other training is necessary ; but, 
some men do prefer to take a short 
experience course here in our resident 
shops and laboratories, at the end of 
their Home Study training. They find 
it helpful to spend a short Period of 
time in our modern Broadcasting 
Station, or our New Television Lab¬ 
oratories and Studios, or our Exten¬ 
sive Radio Servicing Shops — as well 
as other departmenta covering every 
specialized phase of the Radio In¬ 
dustry. 

You are welcome to take advan¬ 
tage of this additional instruction if 
you wish. If you are interested, check 
the coupon below. Full details will 1^ 
sent you by return mail. National 
Schools* OUTSTANDING FACILI¬ 
TIES MAKE IT POSSIBLE TO OF¬ 
FER THE FINEST POSSIBLE 
TECHNICAL TRADE TRAINING 
IN RADIO, TELEVISION AND 
ELECTRONICS. nician. 

C, f. APPROVED 

NATIONAL SCHOOLS 


NATIONAL SCHOOLS. Oopt. RC-1 

4000 South Ftguerod strc»t. Los Angeles 37, California 

M.-in me FTIEE the Iwo books meolloned In your ad. Including a aamPlo loaaon 
of your course. I understand no salesman will call on me. 1 Jtava checked 
bclow me plan which' inleresls me. 


You Get All This Radio 
Experimental Equipment to 
Use and Keep at Home! 

LEARN BY DOING is the basic 
principle of National’s Shop Mcth,- 
od Home Training. We send you 
standard Radio parts for an inter¬ 
esting series of experiments which 
demonstrate the fundamentals of 
Radio, Television and Electronics. 
The very essence of this training is 
EXPERIENCE—you get actual ex¬ 
perience by bui ding many different 
typos of circuits. You build a fine, 
long distance MODERN SUPER¬ 
HETERODYNE RECEIVER, sig¬ 
nal generator, low-power Radio 
transmitter, audio oscillator, etc. 
This practical work develops your 
knowledge of Radio step by step, 
makes you a practical Radio Tech- 


NAME . ACE. 

ADDRESS . . 


...... . STATIC . 

Ctacludo your mne number) 

□ 1 am Interoatcd In homo ntudy only. 

□ Send In/ormatlon on your Combined Romo-Studr and Modem 
Resident Shop Train In*. 

□ Veteran of World W.ir It. 
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What kind of men are the 2,300 scientists and engineers of Bell Tele¬ 
phone Laboratories? 

Men of many types, working in different fields of research, may 
contribute to each development. 

But all have certain characteristics in common: Good minds as a 
foundation, many years of learning in the fundamentals of their science 
and the methods of research, and a co-operative attitude — for without 
co-operation of individuals these products of research could never be 
produced. 

Above all else, however, they have “the spirit to adventure, the wit 
to question, and the wisdom to accept and use.” 

That kind of men can produce the finest telephone equipment in the 
world — and have done so. 



BELL TELEPHONE LABORATORIES 

EXPLORING and INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Dr, Lee de Forest 


No longer is Television just a laboratory marvel. It is rapidly 
spreading over the nation. Practically every radio manufacturer 
has Television models in production. New stations are being 
licensed. Television is already big business* 

Are You Ready? 

Who will get those new high paying jobs? Who will step into 
key positions in a rapidly growing industry? Not inexperienced 
radio men. Not untrained electrician^. But men who know Tele¬ 
vision and can be relied upon to operate and maintain expensive 
equipment! 



American Television — A Great 
Training Institution! 

American Television has pioneered in Television research. Its direc¬ 
tors have made fundamental contributions to the industry. Dr, Lee 
de Forest, our Director of Research and Training, is known through¬ 
out the civilized world as the **Father of Radio through his inven¬ 
tion of the radio tube, U. A. Sanabria, President and founder of 
American Television, Inc, invented the Interlace Scanning System 
which is now the standard of all Television. Most recently, a revolu¬ 
tionary new circuit which corrects a common television defect known 
as “ghost images” has been developed by J. M. Sanabria, head of 
American Television's Manufacturing Division. 

Most Elaborate Training Laboratories 

Every modern type of equipment obtainable has been installed for In¬ 
struction purposes in what we believe to be the most extensive and 
elaborate Television training facilities in the^ world. You will tad 
complete operating studios with the new sensitive cameras and their 
associated equipment. A corjps of highly qualified instructors wiU 
guide your study. 


Start Learning TELEVISION 
at Home—FREE! 

Prepare yourself for the endless opportunities ill 
Television the new “American” way. Now, for the 
first time, you may discover in advice of entering 
school, just how your abilities fit into Television. 
If you qualify under the simple rules, you will be 
given a complete preliminary home study Television 
course absolutely free and without obligation. 

Your success with the course will not only help you 
to decide for yourself whar pha*e of Television you 
like best but will also aid us in qualifying you for 
residence training. 

We prefer that all new resident students take this 
free course as it provides excellent preparation for 
residence study. However, there is no obligation on 
your part to enroll for residence training when you 
complete the home study course. 

We urge you to take advantage of this splendid op¬ 
portunity at once. Just write your name and address 
on a penny postcard and say: ”I am interested in your 
free Television Course”* Do it today! This offer is 
necessarily limited. 


Approved for Veterjon Training 


American Television, Inc. 


5050 BROADWAY • CHICAGO 40, ILLINOIS 
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STARTS THE YEAR WITH BARGAINS GALORE^ 
MORE-MORE-^MORE FOR YOUR MONEY! 



BRAND-NEW AUTOMATIC 
DIRECTION FINDER 

Radio Compass 
Complete with Component Parts 269-F 

The Radio Compass SCR 269-F was designed to be the primary 
radio navigation for the U.S. Army and Navy Air Forces. 
Constant reception is possible day or night so that fixes oan 
always be made to establish the plane’s or ship’s location. 

Plotting fixes is accomplished by selecting two or more sta¬ 
tions and plotting these on the navigation map. The point of 
intersection of these lines indicates the location of the craft. 

This equipment comes complete with 17 tubes, superhetero¬ 
dyne receiver which is tunable from 200-1750 KC. in 3 bands. A 
complete instruction book for operation and maintenance ac¬ 
companies this equipment . J254-$75.00 


BRAND NEW BC 522 TRANSMITTER AND REC. 

'Transmitter output 8-9 W., voice amplitude modulated on 
any one of 4 Xtal controlled frequencies. Receiver is readily 
switched to either of the 4 present X*al controlled channels. 
Tubes used: (2)832. (3)12A6. (1)6G6, (2)6SS7. (1)12J5GT, (1)12C8. 
(1)9002, (3)9003, (1)12AH7GT, (3)12SG7. Super-Soecial—com¬ 
plete with tubes..>J217—$29.95 


CONDENSERS 

Can Working Your 

MFD volt cost 

....1000 oil...J220A...44c 
8 .... 600 oil...J22nB...95c 
2 .... 600 oil...J220C...49c 


BC 733-D RADIO 
RECEIVER 

A part of aircraft blind 
landing equioment manu¬ 
factured by W. E. Operates 
on any one of its pre-de¬ 
term ined Xtal controlled 
frequencies in the range of 
108-120MC. Contains 10 
tubes. 3* of which are W.E. 
717A’s, and Xtals. Ideal re¬ 
ceiver for conversion to 
144MC. ham band or mobile 
telenhone bands. For 24 
VDC operation. HW x 1" x 
4%". Complete with tubes 
.. J225....S9.95 


Dynamotor DA-3A 

Input—28 VDC., 10 5 amps. 
Output—300 VDC., 260 amps. 
150 VDC., .010 amps 14.5 

VDC., 5 amps. 25 lbs . 

. J210...,S1.50 


BUHERFLY 
CONDENSERS 

Oscillator assembly 76-300MC. 
with acorn tube socket mounted 

on condenser . J239A $1.95 

Type B- frequency 

range 300-1000MC . J239B.. 95c 

BC4 antenna condenser 

105-330MC . .T239C $1.95 

Oscillator 105- 330 MC J2390. .$1.95 



BC 923 
RECEIVER 

This narrow band 
FM receiver oper¬ 
ates from 26-41MC. 

It has 4 separate RF 
channels all of the same frequen¬ 
cy, and each one individually 
tuned. These channels, in turn, are 
connected to a selector switch, 
which enables choosing desired 
pre-setting on any of the 4 RF 
sections. This equipment has a 
built-in lOOOKC. Xtal controlled 
calibrating oscillator. Complete 
with 16 tubes. lOOOKC. Xtal dyna¬ 
motor, and speaker J202-$24.9.5 


TOGGLE SWITCH 


HIGH SPEED PHOTO- FLASH 


TUBE 



12.000,000 lumens 
light output. Stops 
all action. Ignition 
coil included on back 
of bulb. 10,000 flashes. 
Diagrams furnished. 
J222. ..$8.95. 
Complete line of GE 
photo flash tubes in 
stock. 


AZIMUTH CONTROL 


Dial cali¬ 
brated 360 degree 
face ideal for an¬ 
tenna rationalizing 
indicator. 60-1 ratio 
with switch J216 49c 





D.P.S.T. 30 amps. 
In black bakelite 
case J223....39c 



RADIO RECEIVER AND 
TRANSMITTER BC-620-A 

Radio set BC 620-A is a iwrtable low 
power frequency modulation set, ca¬ 
bbie of dependable communication. 

Frequency range 21.-27.9 MC. Either 
of 2 Xtal controlled pre-set frequencies 
may be chosen by throwing the chan¬ 
nel switch. The change from receiving 
to transmitting is made by pressing a button on the hand-set 
microphone, tlie fact that this equipment incorporates the 
latest FM. circuit makes it adaptame to uses in locations 
where noise levels are extremely high. 

Power requirements for receiver are as follows: “A” supply 
—1.5V. at .7 amps. **B'* supply—90V. at 25 milliamperes. 
Transmitter 7.5V. ”A” at .3 amps and 150V. ”B" at 45 mil- 
liamperes. 

This equipment is used depot stock, is in good condition 
and comes complete with the following tubes: (DVT 177 or 
1LH4. (DVT 178 or 1LC6, (4)VT 179 or 1LN5, (2)VT 182 or 

3B7/1291, (DVT 183 or 1R4/1294, (4)VT 185 or 3D6/1299 . 

.. J200....$9.95 



OSCILLATOR 
144 MC. 



This os¬ 
cillator 

has a frequency range of 140-200MC. It 
incorporates push pull 826 long lines 
oscillator. It hds facilities for varying 
the sliding bars and also vernier tun¬ 
ing. The unit is silver-plated for effi¬ 
ciency. Comes complete with tubes and 
filament transformer for same .1207 $4.95 



BN IFF Transmitter 
and Receiver 

Widely used on 144MC.' 
and now also successfully 
used as a television re¬ 
ceiver. this being made 
possible by the wide band 30MC. IF. 
channel and video amplifier. Being sold 
at this exceptionally low price for the 
encouragement of television. Original 
diagram furnished. Less tubes and 
power transformer. 100 4bs. J227 . .. ,$$.95 



SQUiRRELj 
CAGE 

BLOWER _ _ 

2" outlet, 110 AC. 
Silent ball bearing 
motor with mount¬ 
ing bracket . 

. J258. ...$7.95 


FILAMENT TRANSFORMERS 

llOV. 60 Cy. Pri. sec.-5V.—3A. Shelled 

case . J260A .... $1,49 

llOV. 60 Cy. Sec.: 2.5V. at 5.25A. Shelled 
case . J260B. ...S2.45 


Sockets for acorn tubes-J270A — 19c 

Powdered iron—% slug. . . J270B-lOc 

Jacks—PL55 or PL68 . J270C....15c 

3 lbs.Assorted Hardware J270D..$1.00 
Earphones, 2000 ohms, used J270E. . , .69c 
Johnson sockets No. 210 
25W . . J270F....39C 


TUBES 


813 . 

...$5.95 

VRlSO . 

....69c 

955 . 

....65c 

9002 . 

....89c 

RK60 .. 

....95c 

9001 . 

....89c 

6J4 . 

...$1.50 

5FP7 . 

.. $1.95 

7BP7 . 

. .$2.95 

9LP7 . 

. $3.95 

872A . 

.. $1.95 

9004 . 

... .49c 

9006 . 

....59c 

50B5 . 

... 89c 

VT127A . 

...$2.95 

35W4 . 

....69c 

3AP1 . 

...$1.95 

3BP1 . 

..$1.95 

6J5 .. 

.. .49c 

5BP1 . 

...$3.95 

6H6 . 

....59c 

1T4 . 

.... 59c 

3Q4 . 

....59c 

6SN7 . 

...59c 

3S4 . 

. ..44c 

5W4—SW4 ... 

.44c 

6SA7 . 

. .44c 

1G5 . 

....44c 

12H6 . 

...44c 

6SH7 .. 

....44c 


SPST Relay. 24V. 528 ohm. Coil contact rating 5 amp. 

Packed 2 to a carton . J228A — 49c 

Coaxial Solid copper tubing. 30 ft . J228B — $2.95 

30-20 MFD, solar condenser. 150V, tubular J228C. . .49c 
Assorted tubular oil filled condensers up to 5 MFD. 

. J228D... 15 for $1 

Westinghouse oil 1 MFD. 6000V. WVDC J228E. . .$7.95 
Brand new BC 375 transmitter, GE. 150W. with dyna¬ 
motor . J228F.... $49.95 

Assorted high frequency chokes .... J228G .... 25 for $1 
Assorted resistors. *4W. fully insulated in popular 

ohmages . J228I, .. ,100 for $1.49 

Thordarsen T48003. 2H-7H 550 MA. swing choke iVz 
X 5V4" X 5^'^square, black, crackle case J228J . . $5.95 
Wafer sockets. 4, 5, 6, 7, and 8 prong J228K 100 $2.95 

Assorted knobs. Push on wood and plastic . 

. J228L.. ..$1.95 


DYNAMOTOR UNIT 

Duo output Dynamotor. PE-lOl-C input voltage 
12-24V. Output voltage 400V, at 135 MA.. 800V. at 
20 MA„ and 9V at 1.1 amps . J226, . ..$2.95 
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Radio Electronic Parts from HERSHEL RADIO COMPANY- 
your assurance of MORE FOR YOUR MONEY throughout the year! 



Typ« 
CDE20109 
localizer 
signal con¬ 
verter with 
mounting 
base 


Type 
CDE46120 
glide path 
receiver with 
mounting 


Model ZA instrument Landing Equipment 

When used in conjunction with Navy RU7 12V. supply or RU14 supply 
series, receiving equipment is adapted to receive the signals transmitted 
by YB or model IL instrument landing ground equipment- These signals 
are converted to visual indications to the pilot of his position with respect 
to a premeditated approach. In original carton.J214—$12.95 

Flex¬ 
ible con¬ 
necting 
line 


base 


Type 



5E- 
22316 
landing' 
indi¬ 
cator 



CDE im 
pedance 
adapter 
with 
mount¬ 
ing base 



Type 
CDE620. 
25 junc¬ 
tion box 
with 

mounting 

base 


Glide 
path re¬ 
ceiver an¬ 
tenna 



Type 
CAY223- 
16 land¬ 
ing indi¬ 
cator 



Type 
CAY223- 
16 land- 
ing indi¬ 
cator 



Transmitter AVT-112 

Designed to operate from 
6,12, or 24V. source. Al¬ 
though the units are sup¬ 
plied for 6V. and 12V. 
operation—conversion to 
the 24V. type is easily ef¬ 
fected by making minor 
changes. Frequency range 
2.5-6. SMC. 53/8'' x 61/4" x 
47/8". 6 lbs. J208A. . .$12.95 

Receiver AVR 20-A 

Receiver to match AVT 

112 . J208B....$12.95 

$12.95 EACH or $25.00 A 
PAIR 



GENERAL 
ELECTRIC 
METER 

Type D041. 0-1 MA. 
meter scale gradua¬ 
tion 0-5 DC. Kilo V. 
and 0-10 MA. BC 
. J232....$3.95 


SPRAGUE 

CONDENSER 



.1 MFD 

7000V 

J219 . $1.95 



TRANS TUNING UNIT BC-375 

Each unit has 3 double spaced unit 
cond., approximately 65 MMFD. 
coils, Sw chokes, national velvet 
dials and assorted mica condenser 
2500 WVDC. over $50.00 in parts! 

‘ - J201....S1.75 


POWER 

TRANS. 


c 


Primary llOV. 60 
Cy. Sec: 700V. ea. 
side of center at 
80 MA. 6.3V. at 1.2 
amps. 5V. at 3 
amps-Hermeti''al¬ 
ly sealed. 6" x ZW 
X 3"..J248...$1.95 




BC 702-A 
TRANS¬ 
MITTER 

Enclosed 
in metal case. 

(4)2X2 tubes, (1) squirrel 
cage blower, 12-24V., .02- 
800V.. 25 MA, 2" meter.2-.01 at 
5000 VDC..J221....S9.95 



1 meg. 
J264 89c 


BCAR 230 
TRANSMITTER 

plnrlu'iing 4 tubes 
and RF amps meter 

BC AL 229 
RECEIVER 

Including 6 tubes. 
Used in aircraft 
Both units with 

coils for only . 

. J266....$9.95 


BC 630-CA FM RECEIVER (Narrow Band) 

This receiver, so widely used in tanks, has a 
frequency coverage of 20-28MC. It contains 10 
tubes and a built in squelch circuit. Tuning is 
accomplished by either dial or 10 station push-¬ 
button selector switch. Complete with tubes and 
speaker . J204. ... S19.95 


ml 


Bendix SEISYN Motor C7S24S 

Bendix selsyn motor C 78248—llOV. AC. 60 Cy. 
Synchronized differential . J205 — S3.95 




39-A RECEIVER AND TRANSMITTER 

This equipment brand new and in origi¬ 
nal sealed carton. IF strip can be used on 
television. APG 5 contains; (1)829, (1)2C43, 
(D2C40. (2)2^2A. (1)1N21B Xtal. (1)5Y3. 
(2)9-3, (DVRIOS. (8)6AK5, (1)6AL5, (1) 
Blower, (1) Adjustable vacuum spark gap 
.. J218....$24.95 


CAPACITY 
WAVE METER 



For BC1072A. tun¬ 
ing range 144-250 MC. 
Complete with 9002. 

9006, 6U5 tubes . 

J215A $4.95 

Power supply for 
above, less tubes. ... 
. J215B....$4.95 


75,000 ohm Bleeder 
..200W....95C 


CORONA BALLS 

Grid and plate connec¬ 
tions for VT 127-250 TH, 
etc. Round ball type. Heat 
dissipating. Silver-plated 
.. J263.... SOc Doz. 



IKW MODULATION TRANSFORMER 

RCA Mod. Trans, conservatively rated at 
550W. audio to modulate that new KW rig. 

AuHi'' Witts—550 Sec N'' 1- 450 Mills. Se** No. 

2- 80 Mils turns ratio—Pri: Sec No. 1- 1.1 Pri 
Sec No, 2 top-25:l. ImpeHanre ratio—^Pri: 1-1:1 
Sec. Pri: See No. 2-25:1 Pri. Sec No. 2 top- 625:1 
DC. resistance—Pri: 135 ohms Sec NOr 1, 112 
ohms; Sec No. 2, 99 ohms. Transformers insulation tested: Pri. 
8000V.; See No. 1- 11. OOOV.; See No. 2- 2000V. to the rest Of roils 
and core. Primary center tapped for class modulators. Sec. 
No. 2 will carry 80 mils to modulate screens of beam power or 
screen grid tubes. Primary will match any class tubes up 
to 10,000 ohms plate to plate, such as 810*s. 751*s, 8005*s, ZB120*s, 
203’s, HY51Z*.s 211 *s. 813*s. P28*s. 805*s. and 20.3Z*s wide. 7Mt" 
deep. 7 y 4 " high. Heavy channel iron mounting brackets. 40 lbs. 
. J257.... $14.95 



BC 654-A Portable Transmitter-Receiver 

The frequency range of both transmitter and re¬ 
ceiver is continuous from 3700-5800KC.; all stages 
gang tuned by anti back lash worm gear dial 
mechanisms. 

*rhe BC 654-A is 18" wide, 14" high, and 9%" deep. 
44% lbs. Power required for receiver—1.5, 45, and 
90 VDC. Power required for transmitter—1^, 6, 51, 
84 VDC. and 500 VDC. at 160 ma. Operates from 

dynamotot PE 103-A. With tubes and Xtals . 

. J267....S12.50 


ARR7 Airborne Version of Hallicrafter SX28A 

With 3 RF stages (1 re-radiation suppressor R-F). 
12 tubes. Motor and manual tuning 5 meter F-selec- 
tivity control, Xtal filter. AVC phasing control, ANL, 
etc. Also furnishes video output for scope, panoramic 
output for scanning. Power requirements: 270V. at 
135MA. In sealed cases . . . J269 — $129.00 
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HERSHEL HEADLINES! 


GREATER SAVINGSI 
HIGHER QUAIITY 
MERCHANDISE 


I 


BK 22K RELAY 



Used in conjunction 
with SCR 269-F. 
Changeover contains 
29V., step relay, 5 
deck, 6 position 
switch. 12V. D.P.S.T. 
. J256....$2.95 

sc 223 -aX 

TRANSMITTER 



Complete with tubes 
and tuning unit cov¬ 
ering 80 meter ham 
band, including fre¬ 
quencies charts, less 
Xuls ..J255....S12.50 


Thordarsen 

300MA 

Thordarsen 
300MA. pow¬ 
er transformer — 110 
or 120V. 60 Cy. input¬ 
secondary SOO/ct/SOQ, 
tapped at 400/400, 
extra bias winding 
200/ct/100 at 50 MA. 
18 lbs. ..J209....$4.95 


SCOPE 

TRANSFORMER 


VARIABLE 

CONDENSER 



6 gang—silver-plated. 


r-plated. 
Sec No. 1 350 MMFD., 
Sec No. 2, 3, 4, 5. 60 
MMFD., Sec No. 6 80 
MMrD ..J260... 89c 


5 GANG VARIABLE 
CONDENSER 


5 Gang, approx 50 MMFD. per 
section with individual air- 
tuned padders, 18 to 1 vernier 
drive . . J243. . .. $1.95 


INTERPHONE AMPLIFIER BC 667 


This equipment ideal for 
amplification of audio fre¬ 
quencies. Comes complete 
with 3 6V6GT tubes and 
28V. dynamotor. Size: 9"' x 
9" X 5'' . J203....$3.95 



PYRANOL 

CAPACITATOR 



General Electric. 1 
MFD. 5000 VDC. 4'' x 
4V^- x 33 / 4 " J229 $2.95 


ROTARY 

TAP 

SWITCHES 


Kit of 12 switches 
J242 . $1.85 





OVERLOAD 
RELAYS 

Patter and Brumfield Relay 1, 
5000 ohms, coil current 10 MA., 
Relay 2, UOV. 60 Cy. AC. coil 
S.P.D.T . J236....$1.95 


LIP MIKE 



With head band 
and cord J230 9Sc 


30 MC 
TRANSFORMER 




Slugged tune _ J237 _ 29c 


CHASSIS 




Containing 110 AC. re¬ 
lay, 3 miniature sock¬ 
ets with tube shields, 
5 condensers, and 6 re¬ 
sistors. 3'' X 5'' X 1'' 
. J233....S1.95 


6MH 

500MA 

Pie 

wound on 

ceramic 

form 

J2.53 ..19c 


200 MFD 
AT lOV, 




Round 
can — 

X 2'' . 

J231 ..14c 


POWER TRANS. 



11OV. Pri: 60 Cy. Sec: 
4000V. at 10 MA. 6" x 
4" X 3V^!'' J265 $3.95 


r 


ICR 

TYPE 

HE 


r 



Thordarsen 

Plate 

Transformer 


110 or 120V.—60 Cy. in- 
put; output 500V. ea. side 
of center, tapped at 
400V., 180 MA. Cast iron 
case . J206....$4.95 


Frequency METER 

Xtal controlled check points. 
Frequency range 100-120 MC., 
including 5 tubes and Xtals. 
Operates from llOV 60 Cy. 
supply. Ideal precision in¬ 
strument for high frequency 
measurement. Used, in good 
condition .... J268$24.50 



COPPER 

WELD 

WIRE 



3000 #18 feet 

J240 ,...$2.95 


Paper Condenser 

Q) 

.05-.05-.05. 300 VDC. In 
round can approximate¬ 
ly 1'' X 1'' J252..50C Doz. 


lOOW. bleeder 
consisting of 5 
sections. 750 
ohms, 23 ohms, 
23 ohms, 3000 
ohms, 7500 ohms, 
total — 11,269 
ohms. J246 49c 


DISCHARGE RESISTOR 

MICA 


CAPACITATOR 


.002 MFD., 

GE thyrite type SF, V. aC. DC. 
. J245....95C 

3000 VDC. .. 
J241 . 49c 


Ideal filament trans¬ 
former. IIOV. 60 Cy. 
220V. at 50 MA. 6.3V. at 
1 amp. 6.3 at 2 amp. at 
6.5 amps. 6'^ x AW' x 
5" 11 lbs. J271....$1.29 


COLLINS 

FILTER CHOKE 

6 HY. 150MA. 
DC. res. 100 
ohms. Test V. 
2500 J234 $1.69 




MATCHING TRANSFORMER 


% 


500 ohms to grid, hermet¬ 
ically sealed J251 .... 69c 


TRANSFORMER 



Audio osc. trans¬ 
former with out¬ 
put and feedback 
winding J244 95c 


CERAMIC 
INSULATORS 

High voltage feed 
through J259 SI doz. 




i 


IF TRANS.. 

Mounted in aluminum 
shield can 1500 KC. 
with air trimmer, im¬ 
pedance coupled type. 

. J275A. . .. 95c 


see NieHROME 

RESISTANCE WIRE 


11.9 Ohms per ft: 
Wire Size 36 
I Average to 2 

lbs to a spool. 
J281.....^1,49s^ool 



RHEOSTAT 

AIReRAFT POWER 


25 WATT 



25 Ohms * 1 Amp Maximum 
J 282 . 69e 


RHEOSTAT 

AIReRAFT POWER 



50 WATT 


30 Ohms 
J 283 . 


1.7 Amps Maximum 
.95 4 



Like 

J235 


THORDARSEN 
iflCHOKE 

lit 


!• Hr 

At 200MA.— 
case 
S1.85 


shelled 
J238 


VOLTAGE 

REGULATOR 


Carbon pile, 
magnetic type, 
coil current, 
105 MA. load 
max. 5 amps, 
at 18.25V 
. J249...95C 


Electrolytic 

eondenser 



32 MFD . 450 
WVDC-Round 
Paper Covered 
Aluminum Can 
J280...95< 
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Coming new tele vision developments. 



REVERSIBLE 






TELEVISION 



I N the December, 1909, issue of my 
first magazine, Modem Electrics^ I 
wrote an article: “Television and 
the Telephot/' This was possibly 
the first time that the word television 
was used in any technical article. 

The article began as follows: 

The principle of television may 
be briefly stated thus: A simple 
instrument should be invented 
which would reproduce objects 
placed in front of a similar in¬ 
strument (called Telephot) at 
the other end of the line. In sim¬ 
ple language, it should be pos¬ 
sible to connect two mirrors 
electrically, so that one would \ 
show whatever object is placed be¬ 
fore the other and vice versa. 

As in a mirror, the objects must be 
reproduced in motion (at the far-off 
station). The theory further requires that 
both instruments (one at each end) must be 
reversible, that is, each instrument must re¬ 
ceive as well as transmit. 

A good parallel of this requirement is found 
the ordinary Bell telephone receiver. As is know 
the Bell receiver (without the use of a microphone 
transmitt'er) will receive as well as transmit, that is, 
one can talk in a receiver and also hear the other 
party, using one and the same instrument. 

In the Telephot it should be possible to see the party 
at the other end while that party should see you— 
both through the medium of your Telephot. 

Unlike the mirror, however, you should not be able 
to see your own picture in your own Telephot. In 
this the Telephot differ^ from the mirror analogy. 
The above was written 38 years ago. Since then tele¬ 
vision has made a great deal of progress, thanks to 
photoelectric cells and the cathode-ray tube, neither 
of which were known in 1909. 

While television is with us today, much remains to 
be accomplished technically before it can become as 
universal an instrument as the present-day radio re¬ 
ceiver. That this will be achieved in the foreseeable 
future, I do not doubt in the least. 

As I see it, the obstacles in the way of television to¬ 
day are the following: 

One of the major ones is the comparatively high 
present cost of television • receivers. The ideal of a 
television receiver in every home in the U. S. requires 
a price range around $75 to $100 for the popular models. 
With mass production of telesets, this goal will 
probably be reached in less than 5 years. 

Today, television manufacturers will throw up their 
hands in horror at such a price prediction—^yet tbey 
know that if the American system of free broadcasting 
—advertising sponsored—is to prevail in television, as 
it does in broadcasting, then there must be a television 
audience in the tens of millions, against less than 
150,000—our present audience. 

Yet, the future looks exceedingly bright for televi¬ 
sion. Prices are coming down. New inventions, new 
processes, new ideas are appearing at an astonishing 
rate. American ingenuity is once again out in full force 
—soon the results will be apparent. 


% 


Take for instance the cathode-ray tube—the heart of 
the television receiver. A 20-inch tube costs $150.00 to¬ 
day—just the tube alone. No wonder a big set costs 
over $750. But the tube price will soon go down below' 
$251 The reason? Present-day tubes are made of costly 
Pyrex glass. The glass “bottle*’ alone costs $75, F.O.B. 
the glass factory. But why use fragile glass? 

Several laboratories are now' hard at work on metal 
cathode-ray tubes, with a glass front for the viewing 
side. Not much is revealed about this development— 
it’s still under thick w'raps. But I do know that this 
single new improvement may well revolutionize tele¬ 
vision receivers in the near future. 

Believe it or not, a $5 seven-inch cathode-ray tube— 
now listing at $30 to $50—is on the horizon during the 
next few years. 

So far no television receivers have been mass-pro¬ 
duced. Our manufacturers are even now trying to per¬ 
fect ways and means to streamline production. Re¬ 
member, telesets are infinitely more difficult to as¬ 
semble than ordinary radio sets. For one thing, a tele¬ 
vision set is in reality 2 sets, one for the video (the 
television part), the other the audio (the sound part). 

But the video end—due to the high voltages employed 
as w'ell as the high-frequency components—is much 
more difficult to assemble than a radio. Perhaps doing 
away entirely with present-day wiring assembly meth¬ 
ods* will bring mass production and lower price levels. 

While television in the home is now' assured, let us 
not overlook other and just as important uses of the 
new art w'hich are n6w evolving. 

Let us turn back to my 1909 article, part of which 
was quoted at the beginning of this page. I said, 
“The theory (television) further requires that both 
instruments (one at each end) must be reversible, that 
is, each mtcst receive as well as transmit** 

In the 88 years of television progress, this condition 
has not been attained, (Continued on page 92) 

•See Radio-Craft, September. 1947, page 20. 
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RADIO-ELECTRONICS 


TELEVISION PROGRAMS and tele¬ 
phone conversations are now being 
beamed from New York to Boston via 
microwave. The experimental radio re¬ 
lay system was formally opened by the 
Bell System on November 11, 

The two terminal points of the radio 
relay system are the headquarters build¬ 
ing of the American Telephone and 
Telegraph Company's Long Lines De¬ 
partment at 32 Avenue of the Americas 
in New York and the Bowdoin Square 
building of the New England Telephone 
and Telegraph Company at Boston. 

Between terminal points, the micro- 
wave beam makes 8 jumps via 7 inter¬ 
mediate radio relay stations spaced 
about thirty miles apart. To secure the 
unobstructed view between antennas 
necessary in microwave transmission, 
the stations are built on hilltops: Jackie 
Jones Mountain, 5 miles west of Haver- 
straw, N. Y,; Birch Hill, about 3 miles 
south of Pawling, N, Y.; Spindle Hill, 
6 miles north of Waterbury, Conn.; 
John Tom Hill, at Glastonbury, Conn.; 
Bald Hill, 5 miles east of Stafford 
Springs, Conn.; Asnebumskit Mountain, 
5 miles northwest of Worcester, Mass.; 
and Bear Hill at Waltham, Mass. 

On the roof of each radio relay station 
are 4 antennas, 2 facing along the route 



route toward Boston. This allows for 
2-way operation—with one antenna of 
each pair for transmitting, the other for 
receiving. The antennas are ten feet 
square and incorporate a metal lens 
capable of focussing the microwave sig¬ 
nals into a sharp beam. 

The initial equipment comprises a 
regular and a spare circuit in each di¬ 
rection. For operation of these 2 cir-^ 
cuits, frequencies in the range 3700 to 
4200 megacycles have been assigned by 
the Federal Communications Commis¬ 
sion. Each circuit carries a signal band, 
width of about 5 megacycles. 

Terminal equipment capable of carry¬ 
ing 240 simultaneous telephone conver¬ 
sations w^l be installed for experiment 
next spring, and it is expected that more 
channels will be added later. 


SEAGOING TELEVISipN became a 
fact last month with the installation of 
a receiver on the pilot boat New Jersey, 
which works out of New York Harbor. 
According to officials of the Radio Cor¬ 
poration of America, which made the 
installation, this is the first permanent 
marine installation. A television receiver 
was installed on the liner President 
Roosevelt in 1940, but that installation 
was strictly experimental. 

It is expected that the televiser will 
be a great help to morale aboard the 
boat, where as many as 36 pilots may 
be waiting for assignment to incoming 
or outgoing ships. Good signals from all 
three New York stations were reported 
while the New Jersey was cruising off 
Ambrose Light, 20 miles from Manhat¬ 
tan. 

TWELVE TELEVISION SETS in Chi¬ 
cago Catholic parishes, and television 
receivers in the church halls of the Peo¬ 
ple’s Church and the Faith Presbyterian 
Church have been installed, General 
Electric announced last month. 

Primary purpose of the plan, accord¬ 
ing to Bishop Sheil of Chicago, is to 
make television reception of football 
games, hockey matches and similar pro¬ 
grams available to young people under 
church auspices. Later the equipment 
may be used by adult groups. 

TELEVISION EQUIPMENT was 

used for the first time in testing high- 
thrust rocket motors on the Pacific 
Coast, General Electric officials an¬ 
nounced last month. 

A television camera watched the 
rocket motor tests and sent its “eye¬ 
witness” report to observers comforta¬ 
bly seated in a conference room where 
they saw the operations on a viewing 
screen far removed from the test pits. 

This is only one 
of many industrial 
applications where 
television should be 
of tremendous value 
because it will al¬ 
low “closeup” study 
difficult and often 
impossible to obtain 
with other methods, 
stated C. A. Priest, 
manager of the G-E 
transmitter d i v i - 
sion at Electronics 
Park, pointing out 
that limitations of 
present methods of 
test viewing are 
manifold. Observa¬ 
tion block houses 
restrict viewing to 
either the direct 
method through 
laminated safety 


glass which becomes clouded froim close- 
range effects of propellent fumes, or in¬ 
direct method using mirrors which in 
addition to becoming clouded limit range 
of vision and introduce distortion. 

The television method has many ad¬ 
vantages. Safety is assured by the re¬ 
moteness of the viewing operation, pic-r 
ture light intensity and definition are 
far superior to direct viewing through 
glass, and shock-proofed cameras can be 
mounted adjacent to the rocket unit for 
viewing intimate details. Other advan¬ 
tages of the television method are im¬ 
portant to the test engineers. The close- 
up view provided by the television cam¬ 
era allows the engineers to detect in 
time to stop the test firing any evidence 
of fuel leaks or malfunctioning of the 
system which could result in an explo¬ 
sion and major damage to the rocket 
motor and its entire test setup. Con¬ 
tinual observation of the rocket and ex¬ 
haust flames during the firing period 
also enables the test engineers to note 
any irregularities in mixture ratio. 

TABLE MODEL TELEVISERS will 

outsell consoles almost 2 to 1 during the 
next year, according to 64 New York 
dealers queried in a survey sponsored 
by Allen B. DuMont Laboratories. 

According to tche survey, table-top 
models are expected to account for 
63,3and consoles for 36.79^o of total 
set sales. In the dealers’ opinion, 67.2% 
of all television receivers sold during the 
next twelve months will have television 
only; 20.8% of the units sold will have 
television in combination with FM and 
AM; and 22% will have television with 
AM, FM, and phonograph. 

Eighty-eight percent of the dealers in 
the survey noted that in making pur¬ 
chasing decisions, male customers have 
the most to say about the brand. 



Television camera in pUce, ready to observe rocket motor in action. 
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RADAR may set off photo flashbulbs 
carri^ in planes, General Electric offi¬ 
cials warned last month. G-E factories 
have accordingly been instructed to ship 
no moi'e flashbulbs by air. 

General Electric said recent experi¬ 
ments have established that the lamps, 
w|th the exception of the primer type, 
can be ignited by high-energy short¬ 
wave electro-magnetic radiation such as 
is encountered from radar transmitters. 

John M. Chamberlain, Civil Aero¬ 
nautics Board safety-bureau director, 
stated there was no indication as yet 
that small air-borne radar sets, like 
those that must be installed by Feb. 15 
in all passenger planes, are likely to 
set off the bulbs. These sets are to be 
installed to give pilots information about 
terrain and to warn when planes come 
too close. 

Presumably even large ground radar 
transmitters would be effective only over 
a range of a few feet. 

RADAR PIONEER Sir Edward Ap¬ 
pleton has been awarded the 1947 Nobel 
Prize in Physics. His researches have 
been of great direct importance to com¬ 
munications as well as radar. 

A pioneer investigator of the iono¬ 
sphere or ‘‘radio roof” surrounding the 
earth, Sir Edward proved by direct ex¬ 
periment the existence of the layer of 
ionized atoms 116 miles or so high, pres¬ 
ent both day and night, which reflects 
short radio waves at night. 

His later work with radio reflections 
led directly to radiolocation, as radar 
w^as originally called in England, and 
his work was one of the underlying fac¬ 
tors of Britain's early radar prepared¬ 
ness which was so decisive in the early 
stages of the last war. 

The invisible reflecting layers of the 
ionosphere have been the subject of in¬ 
tensive research since their existence 
was proved. Today calculation of their 


REVIEW 


height is important in determining the 
best frequencies to use for radio com¬ 
munication over great distances. 

FM POLICE RADIO installed in 150 
patrol cars and other vehicles of the 
Brooklyn (N.Y.) police department 
gives that borough one of the largest 
2-way police communications systems in 
the United States. KCA engineers, who 
made the installation, reported that the 
system also includes a 250-watt FM 
statidn transmitter, powerful enough to 
reach all parts of the borough. 

The system provides for instantane¬ 
ous 2-way communication between one 
or more cars and the despatcher’s office. 
Using the call letters WRQP, the sta¬ 
tion transmitter operates on a frequency 
of 39.58 megacycles, while the mobile 
transmitters operate on two different 
frequencies: 37.22 megacycles for the 
eastern, and 39.38 megacycles for the 
western part of the borough. 

RADIO TRADE-IN allowances may be 
merely a cover for unethical trade prac¬ 
tises, the Better Business Bureau 
warned last month. Dealers or even 
manufacturers may inflate list prices, 
then offer a trade-in allowance inflated 
to the same extent as the list price of 
the new equipment, thus falsely leading 
the buyer to believe he is receiving an 
exceptional bargain. 

Kenneth B. Wilson, operating mana¬ 
ger of the Bureau, pointed out as one 
of a number of examples, a case in 
which dealers in one large city offered a 
$30 trade-in allowance on old radios to 
purchasers of a certain FM-AM radio¬ 
phono combination. The advertisement 
stated that.there would be “no quibbling 
over age, make or condition” of the old 
radio. Just prior to that, the manufac¬ 
turer of the FM-AM combination had 
advertised his set at a price $30 over 
its former regular list price. 


RADAR NAVIGATION may be ham- 
peied by archaic laws under which a 
radar-equipped vessel involved in a col¬ 
lision may be held liable for damages, 
Vincent A. Catoggio, New York marine 
lawyer, warned last month. The inland 
and international navigation rules, 
which were adopted in 1897, provide 
that a vessel shall slow down to “mod¬ 
erate speed” in a fog. “Moderate speed” 
has been interpreted by the courts to 
mean a speed that will permit a vessel 
to stop “within the limits of visibility.” 

Since one of the most important fea¬ 
tures of radar is that it permits greater 
speed in fog, this ruling would negate 
much of its value, unless courts would 
decide that the visibility of radar could 
be considered a substitute for the tradi¬ 
tional “rule of sight.” 

CITIZENS RADIO will soon become 
an actuality with the help of printed 
circuits and new high-frequency tubes. 
A transceiver already tested and about 
to be put in production by Gross Elec¬ 
tronics Co. operates on the 460-470 me 
band. It was exhibited by its developer 
A1 Gi'oss, president of the company, at 
the recent printed-circuit symposium in 
Washington. 

The radios will be sold in pairs tuned 
to their own private frequency within 
the 460-470 megacycle range, the Citi¬ 
zens Radio Band, thus reducing eaves¬ 
dropping; Each set is a self-contained 
transmitter and receiver. 

They will sell at less than $200 a pair. 
Volume production eventually should 
bring the price down to about $100. 

Performance varies under different 
conditions. On ground level in the city, 
the equipment has operated satisfac¬ 
torily for distances up to four miles. 
Tests made in various cities resulted in 
perfect reception over varied distances 
among city blocks. In a ground to plane 
test, it made good contact between 
Cleveland Airport and Sandusky, 60 
miles away. 

The transmitter and receiveii of the 
civilian walkie-talkie weighs 11 ounces 
with antenna, is 6 inches long by about 
3 inches wide by 1^ inch thick. With 
batteries and leather case, the overall 
weight of each set is little more than 
two pounds. 



Sir Edward Appleton at one of his pieces of technical equipment. 



First of the Citizens Radios is this little two-pound transceiver. 
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Progress In Television 



T he end of the war emergency has 
seen the beginning of two develop¬ 
ments in the television field in 
America, The first is utilization of 
the accumulated experience of the war 
and prewar years to create an extensive, 
high-quality television broadcasting 
service. The second is the application of 
television techniques to an ever-increas¬ 
ing number of peacetime industrial uses, 
a process which is bound to result even¬ 
tually in further advances in broadcast¬ 
ing technique. 

The first development is reflected in 
the increasing numbers of station-op¬ 
erating licenses issued by the Federal 
Communications Commission, the open¬ 
ing of new concentric cable and radio 
relay links between stations, heavy re¬ 
ceiver production schedules, and the 
blossoming of the characteristic tele¬ 
vision dipole antennas over the land¬ 
scape. 

By midsummer of 1947 there were 
li television broadcasting stations in op¬ 
eration and a larger number under con¬ 
struction. Some 70,000 receivers had 
been installed. The tools of this tele¬ 
vision system are tried and tested. Fol¬ 
lowing the same pattern of private 
sponsorship as American radio broad¬ 
casting, television programs provide 
black-and-white transmissions with a 
625-line, interlaced scanning pattern. 
Electronic storage pickup tubes—in par¬ 
ticular the iconoscope and the image 
ortkicon —are employed both in the stu¬ 
dio and for spot pickup. In the receivers, 
kinescopes serve to reproduce the imago 
both for direct viewing and for screen 


projection. These elements play a cen¬ 
tral role in most of the television equip¬ 
ment to be considered. 

The most important common feature 
of the pickup tube finder consideration, 
the storage principle, is illustrated in 
Fig, 1. The light image of the scene to 
be transmitted is projected on a photo¬ 
sensitive, insulating surface—the target 
or mosaic. This surface is capacitively 
coupled to a metal backing, the signal 
plate. The light image builds up, by 
photoemission, a charge image on the 
insulating surface. This charge image 
is scanned by an electron beam. As a 
particular picture element is scanned, 
the charge stored in the element by 
photoemission during the preceding pic¬ 
ture period is released and provides the 
picture signal current from the signal 
plate behind the mosaic to the video 
amplifier input. 

In the iconoscope the scanning l^eam 
has a velocity corresponding to an ac¬ 
celerating voltage of about 1,000. For 
this velocity the secondary-emission 
ratio of the photosensitive surface is 
much larger than unity. Accordingly the 
beam brings a scanned element to an 
equilibrium potential which is sufficient¬ 
ly positive Vith respect to neighboring 
collecting electrodes so that all sec¬ 
ondary electrons but one per primary 
electron are forced to return to the ele¬ 
ment, Under such circumstances only a 
small fraction of the secondary electrons 
and photoelectrons en\itted by the ele¬ 
ment reach the collecting (anode) coat¬ 
ings on the tube walls, A majority of 
those which are not returned to the ele¬ 


Americans foremost television- 
inventor, pioneer and engineer 
reviews recent developments 

By DR. VLADIMIR K. ZWORYKIN 


ment of origin are redistributed over the. 
remainder of the mosaic surface. This 
both reduces the efficiency of operation, 
and hence the sensitivity, of the pickup 
tube and distorts the charge imago 
formed on the mosaic by photoemission. 
In practice, this distortion is rectified 
by the monitoring engineer by adding 
appropriate ‘‘shading signals’* to the pic¬ 
ture signal. 

The orthicon—short for orthi cono¬ 
scope or “true iconoscope”—remedies 
these drawbacks by reducing the veloc¬ 
ity of the scanning beam on its approach 
to the target to such an extent that the 
secondary emission ratio of the latter 
falls below unity; the equilibrium po¬ 
tential of the target is now slightly be¬ 
low the potential of the cathode of the 
electron gun, and the beam deposits just 
enough electrons on the target to neu¬ 
tralize the positive charge stored by 
photoemission. The returning beam elec¬ 
trons, just like all the photoelectrons 
and secondary electrons emitted by the 
target surface, are collected by the 
anode. 

Although the orthicon is, conse¬ 
quently, considerably more sensitive 
than the iconoscope, perfectly linear in 
its response to illumination, and free 
from spurious signals, it falls short of 
an ideal storage tube in two respects: 

(1) at very high light levels the tube 
operation becomes unstable, since the 
target may become sufficiently positive 
to pass over to its high-voltage equilib¬ 
rium point under the scanning beam; 

(2) the signal level is still sufficiently 
low so that noise introduced by the first 
stage of the amplifier may impair the 
quality of the transmitted image. 


Dr. Zworykin, shown 
holding the image or¬ 
thicon, is one of the 
engineers whose work 
created the science of 
television. He is still 
pioneering in the tele¬ 
vision art, as well as in 
other advanced fields 
of radio and electron* 
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Fig, I —The storage action of a pickup tube. 
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Fig. 2—How the image orthicon tube operates. 
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The image orthicon 

In the image orthicon* (Fig. 2), the 
instability at high levels is removed by 
providing a target screen at a voltage 
only slightly above the equilibrium po¬ 
tential of the target to collect the elec¬ 
trons omitted by the latter. This makes 
it impossible for any portion of the tar¬ 
get to become sufficiently positive to re¬ 
sult in unstable operation. Furthermore, 
the signal level of the output is raised 
both by inserting an image tube section 
ahefvd of the target and employing a 
secondary-emission multiplier for the 
noise-free amplification of the signal 
current. The methods of beam focusing 
(by a longitudinal magnetic field) and 
of beam deflection (by superimposed 
transverse fields) are similar to those 
employed in the orthicon. They are de¬ 
signed to produce a low-velocity spot 
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Fig. A — Experiment on orthicon \ensifivity. 

which is sharply focused at all points of 
the target. Magnetic deflecting fields are 
employed throughout in the image orthi¬ 
con, so that the beam electrons Which 
fail to be deposited on positively charged 
J)ortions of the target return along paths 
close to the incident beam to the area of 
the anode disk surrounding the beam¬ 
defining aperture. Here they eject sec¬ 
ondary electrons. The electrostatic fields 
surrounding the anode disk are such 
that these secondary electrons are 
drawn over into the first stage of a *‘pin- 
wheel” second ary-emission multiplier 
which surrounds the gun structure. Re¬ 
peated secondary-emission multiplica¬ 

1. A. Rofic. P, K. Weimer, and H. B. Law, **The 
Imaffe Orthicon — A Senaitive Television Pickup 
Tube,’' Proc. In6t. Radio Engra., Vol. 34, pp. 424- 
432. 1947. 






Fig. 3—iconoscope, or+hicon and imago orthicon. Size decreases as sensitivity 'increases. 


tion at the vanes of 6 successive pin- 
wheels results in a total gain from 200 
to 500. The amplified return-beam cur¬ 
rent, representing the difference of the 
constant scanning-beam current and the 
variable picture-signal current, provides 
a high-level input for the succeeding 
video amplifier. 

The formation of the charge image op 
the target presents some new features. 
The light image of the scene is projected 
on a transparent photocathode, which 
is maintained approximately 300 volts 
negative with respect to the target. The 
photoelectrons emitted as a result are 
accelerated and focused by the longi¬ 
tudinal magnetic field on the target, 
ejecting a multiplicity of secondary elec¬ 
trons. Picture elements of the target 
which correspond to bright portions of 
the image assume consequently a posi- 
tive charge; the secondary elections are 
drawn to a high-transmission, 20-40- 
mesh-per-millinieter, metal screen placed 
. just in front of the 

target. 

The target itself 
is a very thin,high- 
conductivity glass 
film, stretched on a 
metal frame. Al¬ 
though potential 
differences between 
its faces are sub¬ 
stantially neutral¬ 
ized by conduction 
in the course of a 
frame time, leakage 
from picture ele¬ 
ment to picture ele¬ 
ment is too slight 
to result in an ap¬ 
preciable reduction 
in the contrast and 
resolution of the 
picture. 


The relative dimensions and general 
structure of the 3 pickup tubes dis¬ 
cussed are well brought out by Fig. 3. 
Increasing complexity of construction 
has not brought increase in bulk. 

The extraordinary sensitivity of the 
image orthicon is illustrated by the ex¬ 
periment shown in Fig. 4. An image or¬ 
thicon camera and a photographic cam¬ 
era employing high-sensitivity (East¬ 
man Super-XX), 35-mm film were both 
trained on the same subject, A television 
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Fig, 5—Results Hie 
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Fig. 6—Effect of aluminizing screen surface. 

receiver connected to the image orthicon 
camera was placed next to the subject. 
Both cameras were provided with f/2 
lenses and exposed for 1/30 second (cor¬ 
responding to the standard television 
frame time). The result of attenuating 
the illumination provided by a 40-watt 
incandescent lamp with neutral filters is 
shown in Fig, 5. It is seen that the sub¬ 
ject is recorded by both cameras only 
at the maximum subject brightness of 2 
foot-lamberts or, approximately, 2 mil- 
lilamberts. At the lower intensities only 
the television image remains, which is 
still readily recognizable when the il- 
(Continued on following page) 
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Fig, 9—Large projection televiser designed for 5 x T-meter screen. 


lumination has been reduced to a hun¬ 
dredth of its original value. 

The viewing tube, or kinescope, has 
undergone only minor changes in recent 
years. The most important of these have 
increased the image brightness of pro¬ 
jected television pictures. Considerable 
gains have been recorded both in the 
light emission of the projection kine¬ 
scopes themselves and in the efficiency 
of the optics employed to project the 
pictures. 

Enhancement in the emission of the 
projection tubes has been achieved by 
depositing a thin metal film — ^transpar¬ 
ent to the beam electrons but reflecting 
for light—over the surface of the lumi¬ 
nescent screen. The optical effect of such 
a film on light emitted backward by the 
luminescent screen is indicated in Fig. 6. 
In a tube with an untreated screen this 
light, which is lost for the formation of 
the image, may in part reach other por¬ 
tions of the screen, reducing contrast. 
The metal film^ both adds this light to 
that emitted in a forward direction and 
prevents this contrast reduction. An 
even more important factor with high- 
voltage operation is that the metal film, 
maintained at anode potential, prevents 
the screen from charging negatively. 



Fig. 7—Principle of Schmidt optical system. 


Without such a film this charging proc¬ 
ess may reduce by a large factor the 
kinetic energy with which the electrons 
impinge on the screen so that the enei’gy 
available for conversion into light is 
greatly decreased. A final advantage of 
the metal film is that it absorbs nega- 



Fig. 8—Schmidt-type television projection set. 

tive ions originating in the cathode re¬ 
gion of the gun, preventing the appear¬ 
ance of ^*ion spot** without requiring 
special ion-trapping arrangements. 

2. D. W. Epstein and L. Pensak, “Improved 
Cathode-Ray Tubes with Metal-Backed Lumines¬ 
cent Screens,” RCA Review, Vol. 7, pp. 5-10, 
1946. 


Reflective systems 

The substitution of reflective projec¬ 
tion systems with aspheric correction 
for the conventional projection lenses 
has led to gains by a factor from 6 to 7 
in the optical efficiency of projection 
systems.^ The principle of the new op¬ 
tical system is shown in Pig. 7. The tele¬ 
vision image formed on a curved kine¬ 
scope face is projected by a concentric 
spherical mirror on the viewing screen. 
Such a system is spherically symmetrical 
about the common center of curvature of 
mirror and tube face, and hence pro¬ 
vides an image field free from optical 
defects apart from spherical aberration. 
If the latter is corrected by placing a 
weak aspheric lens at the center of 
curvature, there results a wide-angle, 
large-aperture system free from all low¬ 
er-order optical defects. The preparation 
of the aspheric lens, it is true, presents 
a difficult mechanical problem. However, 
a plastic molding technique makes it 
possible to prepare large numbers of 
such lenses from a single steel master. 
This procedure has rendered it econom¬ 
ically feasible to employ reflective pro¬ 
jection systems in home receivers, ar¬ 
ranged as shown in Fig. 8. The image on 
the tube is projected upward and de¬ 
flected by a 45® mirror onto a vertical 
directional viewing screen. The optical 
efficiencies of such systems have been 
found to range from 18 to 35%, as com¬ 
pared to 4-6% for an f-2 projection lens. 
Fig. 9 shows an earlier television pro¬ 
jector operating on the same principle, 
but designied to cover a motion picture 
theater screen 5x7 meters in dimension. 

The equipment described so far pri¬ 
marily finds application in current tele¬ 
vision broadcasting and reception. How¬ 
ever, its utility is by no means limited 
to broadcast television. Numerous other 
uses may be conveniently grouped under 
the heading ^Mndustrial television.** 

Many other uses for television 

An application of obvious importance 


is the emplo 5 rment 
of television equip¬ 
ment to observe in¬ 
dustrial processes 
which are either in¬ 
accessible or dan¬ 
gerous to human 
beings; the Bikini 
atomic bomb ob¬ 
servations are a 
i-elevant example. 
Other uses are 
deep-sea observa¬ 
tions and the sur¬ 
veillance of boilers 
in power plants. A 
similar type of ap¬ 
plication is the 
watching of a 
series of widely 
separated, auto¬ 
matic substations 
from a convenient¬ 
ly located central 
point. Here televi¬ 
sion enables one in¬ 
dividual to observe simultaneously events 
taking place at widely separated points. 
The converse problem, of permitting a 
group of individuals, too large for direct 
viewing, to observe the same point is 
met not only in broadcast television, but 
also in department stores, to let cus¬ 
tomers view fashion exhibits at widely 
separated sections of the store; at con¬ 
ventions, to permit an overflow audience 
to watch the proceedings; and, perhaps 
most significantly, in medicine, to give 
consulting and visiting physicians an 



Fig. 10—Television camera at Johns Hopkins, 


intimate view of an operation without 
interfering with its progi’ess. Fig. 10 
shows a television camera suspended for 
this purpose directly above the operating 
table in an operating room of the Johns 
Hopkins University Hospital. 

Television techniques also find valua¬ 
ble application in fields which, at first 
sight, seem only very remotely related. 
One of these is projection microscopy. 
Many years ago the ultra-violet and in¬ 
fra-red sensitivities of the iconoscope 
and the image tube were utilized to per- 
(Continuedon page 127) 


3. D. W. Epsjtein and I. G. Maloflf, Projection 
Television,” J, Soc. Motion Picture Engrs., Vol, 

44; pp. 44.3-455, 1945. 
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N a t i o n - W i d e 


Television 




in the Making 


By DR. ALLEN B. DUMONT 


Allen B. Du Mont is a television pioneer largely responsible for tho 
commercialization of the cathode-ray tube and oscilloscope and presi¬ 
dent of the Allen B. Du Mont Labs., Inc., manufacturers of television 
receivers and transmitters, cathode-ray tubes, and oscilloscopes; owners 
of Du Mont network with Du Mont-John Wanamaker studios and Sta¬ 
tions WABD (New York) and WTTG (Washington). 


S OONER or later, and probably 
sooner than generally expected, it 
will be immaterial whether you 
live in New York or Pumpkin Cen¬ 
ter so far as satisfactory television en¬ 
tertainment is concerned. For in due 
course television will become nation¬ 
wide. Smaller cities and rural areas wiJI 
have their local telecasting services. 
Topflight television programs originat¬ 
ing in leading centers will be piped to 
dozens and later hundreds of telecasting 
stations dotting this nation from coast 
to coast, following in the footsteps of the 
great broadcasting networks. Nation¬ 
wide telecasting will spell nation-wide 
sale of television receivers. Realization 
of that dream is already in the mak¬ 
ing. 

That the commercialization of tele¬ 
vision has been slow, no one can deny. 
The end of 1947 still saw telecasting 
services concentrated in a mere handful 
of leadihg centers—New York, Phila¬ 
delphia, Washington, Schenectady-Al¬ 
bany, Chicago, St. Louis, Los Angeles, 
Detroit, and Cleveland. Fifteen stations 
were operating fn those metropolitan 
areas. However, more telecasting sta¬ 
tions were authorized and under con¬ 
struction, so that a total of 41 cities 
and areas should shortly be enjoying 
visual programs. 

Meanwhile, at the receiving end, there 
were less than 10,000 television sets in 


use at ±he start of 
1947. The majority 
were ren dering yeo¬ 
man service in bars 
and grills, restau- 
rantsandclubs, and 
in other public 
places, while the 
homes boasting 
television enter- 
tainment were to 
all intents and pui;- 
poses public places 
too, so far as im¬ 
mediate neighbors 
and friends were 
concerned. But dur¬ 
ing the year the 
leading manufac¬ 
turers got their 
production 1 i n ife S 
rolling. Deft-fin- 
gered girls took the 
place of clumsier 
males in wielding 
screw drivers and 
wrenches, pliers 
and wire strippers, 
soldering irons and delicate connections. 
Between 125,000 and 150,000 sets were 
built and delivered last year, plus an 
unknown number of miscellaneous kit- 
assembled receivers as w'ell as receivers 
put together by local custom-set builders. 
Therefore we can accept the fact that 
1947 definitely dates the birth of com- 
mercialized as distinguished from^ ex¬ 
perimental television. From here* on 
we can expect rapid expansion and ex¬ 
tension. Television is at last on its way! 

So far, television has been concen¬ 
trated in the 6 metropolitan areas chosen 
by the pioneer telecasters—New York, 
Philadelphia, Washington, Schenectady- 
Albany, Chicago, and Los Angeles—plus 
the newcomers in Detroit, St. Louis, and 
Cleveland just starting on their tele¬ 
casting career. It is particularly signifi¬ 
cant that 79% of television set produc¬ 
tion in 1947 went into the New York 
metropolitan area, leaving only minor 
allotments to other areas already enjoy¬ 
ing telecasting service. This means that 
even the enormous increase in produc¬ 
tion anticipated for 1948—perhaps top¬ 
ping a million units if general business 
conditions remain good-will still fall 
far short of meeting the demands of the 
old and new telecasting areas. 

The telecasting ronge 

That leading metropolitan areas will 
continue to forge ahead with their tele¬ 


casting stations goes without saying. 
Broadcaster^, newspapers, department 
stores, theatrical interests, and others 
are willing and ready to step in with 
telecasting services as and when the 
proposition looks like a money-maker. 

Until recently, however, limited serv¬ 
ice range was taken for granted. The 
would-be teiecaster figured on a reliable 
coverage of 25 miles radius, and per¬ 
haps another 25 miles thrown in for 
good measure. Potential audiences were 
figured ^Vithin such concentric circles. 
The economics of station investment, op¬ 
eration, and anticipated returns were 
worked out on that basis. Television en¬ 
gineers themselves were insisteYit that, 
gi\?en an elevation of around 500 feet 
for the transmitting antenna to domi¬ 
nate the surrounding terrain, 25 to 50 
miles was good coverage. The city folks 
and those in the suburbs could take sat¬ 
isfactory television service for granted. 
But rural areas were quite apt to be 
out of luck. Perhdps television was not 
for them. 

Fortunately, more recent telecast ex¬ 
periences have broadened the horizons. 
The 3 telecasting stations in New York 
City—WNBT (National Broadcasting) 
atop the Empire State Tower, with 
about a l,3QO-foot elevation; WCBW 
(Columbia Broadcasting) atop the 
Chrysler Building, 950-foot elevation; 
and WABD (Du Mont^ atop 615 Madi¬ 
son Avenue, 700-foot elevation—are be¬ 
ing received as a regular thing at dis¬ 
tances up to 76 miles and beyond. Thus 
an enormous rural area about this great 
city is covered by television programs. 


Two'deck television entenne with reflector, 
commonly used in remote receiving locations. 
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Better aerials, as well as television 
receivers of higher sensitivity, have in¬ 
creased telecast coverage. At the trans¬ 
mitting end, improved antennas such as 
the bat-wing turnstile have been intro¬ 
duced, beaming the radiated signal in 
the horizontal plane instead of dissipat¬ 
ing it into the sky where it can do lit¬ 
tle or no good so far as the remote tele¬ 
vision receiver is concerned. 

By such concentration, the new trans¬ 
mitting aerials are now stepping up 
radiated power gain from 3 to over 9 
times by actual measurement. In other 
words, a 6-kw transmitter now has the 
effective signal strength of an earlier 
to 45-kw transmitter. Such tremen¬ 
dous gain is reflected in higher signal 
strength at the receiving aerial, which 
in turn provides brighter, better con¬ 
trasted images, and good sound repro¬ 
duction, especially at remote points. 

Meanwhile, considerable progress is 
being made with receiving aerials. The 
earlier simple dipole with or without re¬ 
flector is making way for stacked dipoles 
and even an impressive array of dipoles 
of different sizes to cover television and 
PM bands from the lowest to the highest 
frequencies—44 to 216 megacycles. Some 
aerials are masterpieces of pipe-fitting, 
far more conspicuous than the conven¬ 
tional dwelling that supports them. 

More care is being taken with trans¬ 
mission lines, especially the matching of 
impedances of line and set input, for 
minimized losses. In Du Mont receiver 
installations, the Cosgrove folded dipole 
with supplementary members or ‘‘horns” 
has proven satisfactory in covering all 
television and FM bands in most locali¬ 
ties, although some of the more elab¬ 
orate stacked dipoles and reflectors of 
assorted sizes will doubtless be required 
in stretching telecasting coverage be¬ 
yond our customary service ranges. 

Dr. Thomas T. Goldsmith, Director of 
Research for the Du Mont Laboratories, 
and the writer, occasionally accompanied 
by others interested in such studies, 
have done considerable work in long¬ 
distance television inception. The au¬ 
thor’s Chrysler sedan has been equipped 
with a gasoline-driven a.c. generator, 
collapsible pipe mast, and various aerial 
rigs, as well as a standard television 
receiver, to make receiving tests at re- 



All N ew York City’s television stations were 
picked UP in the Catskills with this antenna. 


mote points. The New York television 
stations have been received in the Cats¬ 
kills and the Poconos, at Montauk Point 
on the end of Long Island, and at At¬ 
lantic City, or over distances consider¬ 
ably beyond 75 miles. Various types of 
dipoles have been tried, as well as rhom¬ 
bic antennas which, while requiring 
more space than can be provided in 
crowded localities, compensate for such 
handicaps by requiring relatively little 
elevation. Some of the results of these 
long-distance television reception ex¬ 
periments will soon be released. 

Some distance from the nearest movie 
theater, away from the numerous dis¬ 
tractions of the city, with plenty of eve¬ 
ning time to spare, certainly the rural 
family is the ideal television audience. 
And television engineers intend to in¬ 
clude that group in the metropolitan 
area of television. 

The remoter areas 

But what of the small town—the sec¬ 
ondary city—the trading center which 
means so much to the surrounding rural 
area but does not rate among the so- 
called metropolitan centers? Will tele¬ 
vision come to these spots, too? 

Until this past year, the telecasting 
investment was considered well up in 
the six figures—and we mean all dollars 
and no cents. ^Ve talked glibly of a 
quarter to half a million dollars for a 
telecast transmitter and associated 
equipment. That’s a lot of money. So 
much tnat only monied individuals or 
organizations could even think of going 
into the telecasting business, and then 
only in leading metropolitan areas with 
large populations to justify the program 
sponsor’s money. 

Yet there are a dozen or more small 
towns and secondary areas for every 
leading city and primary metropolitan 
area. The writer's organization soon 
sensed this situation when approached 
by individuals and organizations from 
small centers who had some money to 
invest but not the sums being talked 
about for large citiesg Quite evidently 
this telecasting proposition had to be cut 
down to the right size for the smaller 
telecasters. So the engineers got to work 
boiling down telecasting equipment until 
the irreducible minimum was attained 
for satisfactory telecasting service over 
a range of 16 to perhaps 60 miles, de¬ 
pending on transmitting antenna height 
and the nature of the surrounding 
terrain. 

Such a boiled-down telecasting setup 
has been developed by the writer’s or¬ 
ganization. At a total investment well 
under $100,000, including all essential 
camera, movie pickup, control, audio, 
lighting, transmitting, high-efficiency 
antenna and tower, and even test equip¬ 
ment, the telecaster is soon ready for 
business. The 2 image orthicon cameras 
are used for studio live-talent pickups, 
movie pickups, and outside work. The 
600-watt video and 250-watt audio 
transmitters provide adequate coverage 
at the start, and can be added to later 
by way of r.f. amplifiers, ultimately at¬ 
taining a dual transmitter of 5-kw video 
and 2.5-kw audio rating, or even higher. 
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Here at last is basic gear. The small 
telecaster can get on the air. The in¬ 
vestment is kept at a minimum while 
the commercial angle is being worked 
out over the first year or two. Video 
programs can be placed on the air while 
local folks install their television receiv¬ 
ers. As the audience grows, the tele¬ 
caster can step up his transmitting and 
studio facilities with a minimum of 
obsolescence. The whole scheme makes 
for a sound economic balance. Certainly 
the basic television gear, as exemplified 
by this Du Mont television package and 
corresponding offerings of RCA, G-E, 
and other builders of equipment, is at¬ 
tracting widespread attention and will 
soon be opening up many areas that 
otherwise would be passed over by tele¬ 
casters. 

The program problem 

So far, we have discussed getting sat¬ 
isfactory television signals to large and 
small cities, urban and rural areas, near 
and remote locations, alike. But what 
about the programs such signals will 
carry? A/ter all, ifs the show that 
counts. 

Television productions are relatively 
costly. Live-talent studio presentations, 
to be worthy of a real audience, call for 
skilled performers, writers, directors 
and scenery artists in front of the 
camera, and for cameramen, control- 
room operators, microphone-boom, dolly 
and lighting attendants, and others be¬ 
hind it. Television shows call for actors 
who can memorize their lines. Obviously, 
(Continiced on page 136) 





A movie machine designed fo project imeges 
which are picked up by a television camera. 
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COVER FEATURE: 


Filters Aid 


Television 


Transparent films improve contrast of television images in lighted rooms 

By Dr. THOMAS T. GOLDSMITH, Jr.* 


A SHEET of semitransparent 
material placed in front of a 
television cathode-ray tube im¬ 
proves the viewing conditions 
for the picture under many circum¬ 
stances. Such a sheet of material is fre¬ 
quently called a iveutraUdensity filter. 
This filter may take, for example, the 
form of a thin sheet of plastic 
in which a pigment material 
has been added to give the 
effect of smoked glass. The 
amount of pigment deter¬ 
mines the density of such a 
screen and thus controls the 
amount of light which can be 
transmitted through it. 

If the receiver is in a well- 
lighted room, the presence of 
the filter may definitely en¬ 
hance the contrast range of 
the picture. In other words, 
the dark portions of the pic¬ 
ture appear darker when the 
filter is used than they would 
if the filter were removed and 
the room illumination w^ere 
allowed to fall directly on the 
screen. The filter absorbs 
much of this room light and 
prevents its striking the 
screen with full intensity. 
Accordingly, the light coming 
from the cathode-ray tube 
reaches the eye of the ob¬ 
server under more nearly the conditions 
which would occur in a darkened room. 
Let us now define that light which 
comes from the cathode-ray tube fluores¬ 
cence as the television light. Then we 
can define the surrounding room illumi¬ 
nation as ambient light. Thus we have 
television light and ambient light to con¬ 
sider, In a completely darkened room, 
only the television light is of conse¬ 
quence and a picture will appear to have 
good contrast range, How'ever, it is not 
desirable to use a television receiver in 
a fully darkened room because under 
dark-room conditions the human eye 
tends to change its iris opening quickly 
in accordance with the light changes in 
the television picture. This causes con¬ 
siderable eye fatigue. In a reasonably 
lighted room the eye remains partially 
stopped-down because of the presence 
of ambient light, and the picture can 
still be seen to good advantage with the 

•Director of Research, Allen B, Du Mont Lab¬ 
oratories, Inc. 


brightness available from modern cath¬ 
ode-ray tubes. 

A picture from a direct-viewing tele¬ 
vision receiver is quite acceptable in a 
reasonably lighted room even without a 
heutral filter. However, in some cases, 
the location of lamps in a room causes 
light to fall directly on the face of the 


cathode-ray tube from the lamps or by 
reflection from walls or furniture. Un¬ 
der these conditions, the neutral filter 
improves the appearance of the picture. 
The ambient light passes through the 
filter and strikes the fluorescent surface 
of the cathode-ray tube. The light is 
then scattered from the white fluores¬ 
cent screen and returns through the 
neutral filter to the eye of the observer. 
Thus the ambient light has passed twice 
through the neutral filter and is con¬ 
siderably weakened. On the other hand, 
the television light starts at the fluores¬ 
cent screen and passes only once through 
the neutral filter. In this way the pic¬ 
ture appears crisper and with more 
contrast between blacks and whites than 
would be the case without the filter. 
The absolute brightness of the televi¬ 
sion picture is reduced by the presence 
of the filter, but improved contrast ob¬ 
tained by partial exclusion of ambient 
light more than offsets this loss of 
brightness. 


A filter having the characteristic of 
transmitting approximately 10% of the 
light which fails on it is quite suitable 
for television performance. Under some 
conditions, a less dense filter which (for 
example) passes 30% of the light may 
be used. Usually it is preferable to em¬ 
ploy in a neutral filter a pigment which 
has a colorless grey appear¬ 
ance and which uniformly 
attenuates light of all colors* 
In this way the actual color 
of the fluorescent screen is 
not materially changed. Some 
people prefer a slight tint 
for the filter, to give the 
picture a soft green, soft blue^^ 
or soft rose effect. We might 
say that the viewer is looking 
at television through “rose- 
colored glasses.” 

Neutral filters have been 
used widely in the optical in¬ 
dustry for many years. They 
were discussed very intensive¬ 
ly in connection with color 
television, and have been used 
quite successfully for en¬ 
hancement of black-and-white 
television outdoor installa¬ 
tions. The pictures have con¬ 
siderably improved contrast 
when viewed in sunlight. It 
is desirable for the filter to 
have sufficient mechanical 
strength to withstand wind and weather. 
It may be incorporated directly in the 
glass as a pigment or may be attached 
permanently to the glass surface either 
inside of the tube or on its outside sur¬ 
face. However, under some conditions it 
is desirable to make such a filter op¬ 
tional, and then a detachable separate 
sheet' of filter material is found to be 
more desirable. 

A cathode-ray television tube general¬ 
ly appears white in the presence of room 
illumination even before the video sig¬ 
nal produces further light. The neutral 
filter in effect allows the screen to ap¬ 
pear more nearly black. The fluorescent 
light increases the whiteness to pro¬ 
duce highly contrasting pictures. Thus 
we can say that a black-face cathode- 
ray tube would be the most ideal repro¬ 
ducer, The neutral filter approaches this 
condition afid is thus a useful aid for 
television reception which may well 
come into general use. 


THIS MONTH'S COVER 

This month's cover waj one of the most difficult subjects 
we have tackled in many years. It is of the type called an 
INFINITE picture, one picture within another AD INFINITUM. 

Here we see Powers* model Dorothy Sparkman, holding the 
largest commercially made television tube, which measures 
20 inches in diameter. Her right hand holds the smallest 
practical television tube, which measures 3 inches in diameter. 
The identical picture appears on both the small and the 
large tubes. 

To show the visual effect of the various colored filters, as 
explained in Dr. Goldsmith’s adjoining article, a hand was 
posed in front of the large television tube with 4 different 
colored filters. The colors used would depend to some ex¬ 
tent on the tastes of the viewer and the predominant tone 
of room decorations. 

It should be understood distinctly that no attempt is made 
here to show color television, which so far has not been 
achieved commercially. To understand better how the colored 
filters work, the adjoining article should be read. 

How was this cover made? Perhaps you can puzzle it put 
for yourself. It is believed that this is the first time a cover 
of this typo was made for a technical publication. 

, —H. GERNSBACK 
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TELEVISION IS HERE 


By LOUIS GERARD PACENT 


WHAT NOW? 








I N MARCH, 1931,1 wrote in an article 
for Hugo Gernsback^s Television 
News, Volume 1, Number 1, that tele¬ 
vision was not just around the cor¬ 
ner, in contradiction to the opinion of 
many in the industry, and the then en¬ 
thusiastic publicity. History speaks for 
itself; there is no need to comment fur¬ 
ther on that article. 

Now 16 years later, thanks to accel¬ 
erated war radar research, television is 
really here, but what now? 

While it is true that many are buying 
television sets, and most restaurants and 
bars in television centers like New York 
and Philadelphia provide television for 
their patrons, something must be done 
to put television on a proper foundation 
before the general public will buy for 
home use. 

The chief difficulty in the way of mak¬ 
ing television a mass means of enter¬ 
tainment is the cost of television receiv¬ 
ers. When a televiser made to sell at 
5400 or so is called a **cheap*^ model, and 
average receivers sell at $1,000 to $2,500, 
there is no reasonable hope that a ma¬ 
jority of medium-income families will 
install one in the near future. The price 
of receivers must come down if the num¬ 
ber of television homes is to go up at 
the tempo it should. 

The cost of cathode-ray tubes for re¬ 
placement should be considered, too. 
When the owner of a televiser finds he 
has to pay from $50 to $150 or more 
for a new viewing tube, his enthusiasm 
for television may get a bad blow. 

The present small-screen models can¬ 
not fill the need for low-priced tele¬ 
vision entertainment. The more tele¬ 
vision I see, the more I am convinced 
that entertainment begins unth the 
large screen. Despite the improvements 
in brightness achieved on small-screen 
sets, a greater amount of concentration 
is necessary to view a program than on 
large-screen receivers. Entertainment 
requires relaxation—a chance to lean 
back and watch the show, not lean for¬ 
ward and concentrate on the screen. 
(With the present size of television au¬ 
diences, there is a second point in favor 
of the large screen. It relieves the spec¬ 
tator of the necessity of craning his 
neck to watch the program over the 
shoulder of some other member of the 
group.) The future of television is tied 
up unth the large^screen receiver, 

A program for television 

Unless the following is done without 
delay, television will not be, in my 
judgment, on an equal footing with 
sound broadcasting: 


1. Group all the television transmitters 
of a given locality on orte toiver high 
enough to serve an area 90 miles in 
radius. 

2. Increase the output power to 60 or 
100 kilowatts. 

3. Design a master television receiving 
set antenna for apartment-house in¬ 
stallations. 

4. Lower the cost of television receivers. 

5. Increase the size of the television 
screen to 18 x 24 inches at reasonable 
prices. 

6. Design compact projection-type re¬ 
ceivers with simple inexpensive teler 
vision tubes and optical systems. 

7. Lower the replacement cost of tele¬ 
vision tubes. 

8. Improve programs. 

To some, these suggestions may sound 


impossible of realization for many 
years, but they are in the cards. With 
concerted action by the industry they 
can be made a reality in time to save this 
gigantic business, destined to grow into 
one of the biggest of the new postwar 
industries, from a serious temporary 
downfall toward which it will surely 
head otherwise. Engineering thinking, 
without too much promotion, will be 
needed before we have the service and 
the product at a price the public expects 
and demands. 

The great number of engineers, 
scientists, and technicians who are out 
of the government services, and who are 
now devoting their knowledge to elec¬ 
tronics and particularly to radar and 
television problems, can and will help 
greatly to solve the problems facing the 
television industry. 



LOUIS GERARD PACENT 


Mr. Pacenf is a Fel¬ 
low of the American 
Institute of Electrical 
Engineers; J-ellow of 
the Institute of Radio 
Engineers; Fellow of 
the Society of Motion 
Picture Engineers; Fel¬ 
low and Past President 
of the Radio Club of 
America; Member of 
the Acoustical Club of 
America; Member of 
the Board of Exam¬ 
iners and Committee 
on Communication of 
the A.l.E.E. and the 
recipient of the I.R.E. 
Engineering Key. He 
was also awarded the 
War Department Cer¬ 
tificate of Apprecia¬ 
tion in recognition of 
his engineering serv¬ 
ices to fhe United 
States Signal Corps. 


Mr. Pacent is one of the earliest pioneers 
of electrical and radio communication. 


Since 1910 he has been actively engaged 
in the radio and electronic engineering 
^elds and was one of 
the pioneer radio man¬ 
ufacturers. a designer 
of the all - powered 
sound motion picture 
equipment and the 
holder of many pat¬ 
ents on electronic de¬ 
vice^. 
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Porfraif of Jenkins during his active period. 

C HARLES FRANCIS JENKINS 
(1867-1934) of Washington, 
D. C., was one of radio's most 
colorful personages, and in his 
chosen realm of ‘‘seeing via the ether” 
America's best known, most loved 
pioneer. He was indefatigable in his 
efforts to create a new art and novel 
means of serving it, and his personal 
interest in those with whom he worked, 
whether in the laboratory or via the web 
of wireless, was so vital that he made 
friends everywhere, from the amateurs 
who listened and looked in to the higher 
officers of Washington's officialdom. 
When Bell brought out the telephone 


in 1876, the idea of voice-over-wires was 
folrowed up by a flood of ideas for sight- 
over-wires. Strangely enough, these 
were in general very similar to some of 
the earlier television principles that 
followed later. Jenkins was an avid 
reader of books and magazines of a 
technical nature, even as a lad, and 
perhaps some of these primitive plans 
were noted by him and stored away in 
his mind. 

He came to Washington as a Civil 
Service employee, and was appointed 
clerk to the head of the U. S. Life Sav¬ 
ing Service, now the U. S. Coast Guard. 
Passing over the “Government slave” 
phase of his life, his entry into the world 
of engineering and of invention was by 
way of the motion picture field. In 1895 
he created and built a moving picture 
machine, and exhibited it that same year 
before the Franklin Institute. They 
thought so highly of it that three years 
later he was awarded the Elliott Cres- 
son Gold Medal of the Institute, the 
citation terming this “Phantoscope” 
“the first successful form of projecting 
machine for the production of life-size 
moving pictures from a narrow strip of 


Underwood & Underwood, Washington, D, C. 

Jenkins invented a new method of photographing silhouettes for earlY television broadcasts. 


By. GEORGE H. CLARK 

Radio Historian 


film containing successive phases of mo¬ 
tion.” The original device is now in the 
National Museum, Washington. His in¬ 
terest in the flickering images was so 
great that he founded the Society of 
Motion Picture Engineers in 1916 and 
was its first president. The Society is 
now international in scope. 

Yet even while he was polishing up 
his projector for its display in Philadel¬ 
phia, its use in wireless communication 
was already in his mind. In 1894 he 
wrote an article for the July 26th issue 
of Electrical Engineer on the subject 
of transmitting pictures by wire. The 
later transfer to the field of radio was 
inevitable, by the law of genetic descent. 

In 1921 he set up a small research 
laboratory in Washington, surrounded 
himself by a picked force of young* and 
extremely enthusiastic helpers, and 
plunged with his characteristic dynamic 
energy into the investigation and prac¬ 
tical construction of transmitting and 
receiving apparatus. 

At that time, Nipkow's disc scanner 
was universally used for picking out 
one element of a picture at a time at the 
sending end and for synchronous recon¬ 
version at the receiving end. That device 
Jenkins adopted. His first task was to 
teach himself the simple mysteries of 
scanning, and then the more difficult 
techniques of making a record. But his 
mind was far ahead of this work, and 
even in those elementary days he pre¬ 
dicted home movies by radio, prophesy¬ 
ing that an “entire opera may some day 
be shown in the house without hindrance 
of muddy roads.” (Apparently he did 
not believe that the art of road-building 
would go ahead as fast as radio and 
television?) 

He then began specific invention, his 
first venture being the transmission of 
still pictures by wireless and their re¬ 
production in recognizable form on pa¬ 
per or other medium at a distant point. 
This,' of course, was facsipiile radio, or 
photoradio. His first demonstration on 
December 12, 1922, was before officials 
of the U. S. Navy, including Admirals 
S. S, Robison and H. J. Ziegemeier, 
Captain J. T. Tompkins, Commander 
S. C. Hooper, and Lieut. Commanders 
E. H. Loftin and H. P. LeClair. A re¬ 
port of this demonstration was printed 
in the Washington Star of January 14, 
1923. 

By 1924 Jenkins had greatly im¬ 
proved his technique, particularly by 
means of his prismatic ring scanner, 
which, unlike the scanning disc, provided 
a receiver picture without lines or dots 
appearing in it, i.e., of photographic 
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Movie film used in 
Jenkins' broadcasts. 


value. On June 15, 
1924, Jenkins made 
his first 100-Iine 
radio photograph, 
one of the first sub¬ 
jects being a photo¬ 
graph of President 
Coolidge. 

1924 was a tele¬ 
photo year, for not 
only was the work 
described above go¬ 
ing on, but the 
A. T, & T. Co, had 
stepped into the 
picture, sending 
electrical pictures 
via wire from 
Cleveland to New 
York on May 20. 



The upper scanner employs the prismatic ring. 


Rodio movies of lasf! 

In the following year, Jenkins grad¬ 
uated to radio-movies, even if they were 
only silhouettes. His first laboratory 
demonstration of radio-vision^ a term 
w'hich he had coined for “the transfer 
of pictures via the ether,” had been on 
June 14, 1923. Now, in 1925, he was 
ready to proceed on a broader scale. On 
March 31, movies by radio were sent 
from a standard moving picture ma¬ 
chine to a small screen on a distant 
radio receiver. This was a room-to-room 
experiment; but early in the week of 
June 3, 1926, he decided that a public 
demonstration was in order. The tranSv- 
miitting on this occasion was done by 
courtesy of the U. S. Navy from its 
Naval Laboratory station NOF, at Ana- 
costia, with the receiver in the Jenkins 
Laboratories. 

Present were George M. Burgess, di¬ 
rector of the Bureau of Standards; 
S^retary of the Navy Curtis D. Wilbur; 
Admiral S. S. Robison; Captain S. C. 
Hooper, U.S.N.; Judge S, B. Davis, De¬ 
partment of Commerce; and W, D. Ter¬ 
rill, Radio Division, Department of 
Commerce. Incidentally, although it 
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The Jenkins-de Forest drum scanner was the most highly refined television receiver to use 
mechanical scanning principles. It had four spirals of holes and a multiple neon lamp, lighfj 
from which was "piped" to the holes in the drum through quartz rods to avoid* loss. 


docs not appear in the records of the 
day, the fine Italian hand of Captain 
Hooper (now Rear Admiral, U.S.N,, 
Ret.) functioned invisibly in all these 
tests, for it was he, as the Navy's chief 
protagonist of matters radio, who or¬ 
ganized and approved this test. 

What did they see? Not much. A small 
rotating fan, imitating a Dutch wind¬ 
mill, started, stopped, reversed, as air 
was blown on it from an unseen source. 
Finally, a chief petty officer at NOF, by 
direction of Admiral Robison, stood be^ 
fore the television transmitter and wig¬ 
wagged a message to his superiors 
standing before the radiovisor in the 
Jenkins' laboratory. (Captain Hooper, 
at least, was able to read the message!) 
Said Mr. Jenkins of this demonstration, 
“Congratulations wei*e in order, but 
they seemed to be given in a rather 
awed manner, as the unfathomable pos¬ 
sibilities of this new extension of human 
vision came to be more and more real¬ 
ized.” 

Mr. Jenkins further commented, 
“This first public demonstration of 
June, 1926, was duly heralded in the 


press. But there was no spontaneous 
response from the public until the 
A. T. & T. sent pictures of living per¬ 
sons from Washington to New York 
over their wires. No wires were avail¬ 
able to me, so I have used wireless.” 
(As if he hadn't intended to use wireless 
from the very beginning!) 

An amateur scans amateurs 

As yet, Jenkins had made no effort to 
interest the public, or at least the ama¬ 
teurs (who were the radio public of 
that day), in “home reception.” That 
was probably because there was no 
appreciation of the possible monetary 
benefit that might ensue; sales of sets 
to the Navy had a much more immediate 
enticement. 

But Jenkins was a youngster at heart, 
and still younger youngsters worked 
under him, ^ so in time he decided to inf^ 
stall a broadcast transmitter for radio¬ 
movies (plus announcements) on the 
amateur band. Station 3XK (later 
W3XK) was approved by the FRC, and 
four channels were assigned—to over-i 
(Continued on foUounng page) 



The drum receiver Was considered at the time to be a great advance it. the art of television. 
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come skip distance on the short waves 
used. The first Jenkins radio movie, or 
radio silhouette, was broadcast on July 2, 
1928. During: the “talk*' part, amateurs 
were asked to write and give their opin¬ 
ion of the broadcast and tell how it was 
received, and those who “heard" only 
were urged to equip their short-wave 
code receivers with Jenkins picture at¬ 
tachments (discs, motor, light, etc.). 
Many of them did so, but it was rather 
difficult for them to lay out, and con¬ 
struct their own spiral discs, although 
Jenkins gave them full instructions both 
via broadcasts and by mail on reqhest. 
So after a short time he manufactured 
an inexpensive picture attachment and 
sold it at less than cost. This consisted 
of a neon lamp, disc, and synchronizer, 
to be mounted on a synchronous motor. 

At first, and for a long time, only sil¬ 
houettes were broadcast. These seemed 
perfectly acceptable to the amateurs, 
most of "Whom were “kids" either actu¬ 
ally or at heart. To produce these sil¬ 
houettes, Jenkins set up a studio of his 
own, unique in the movie art, where sil¬ 
houette movie films could be made as 
cheaply as ordinary movie films. The 
stars were recruited from his laboratory 
staff, except those parts taken by chih 
dren. Among the latter was little Jane 
Marie, who came to be known all over 
the continent as “the little girl bouncing 
the ball." The studio director was Miss 
Florence Anthony, (later married to the 
late George Clark, then a prominent 
business man of Washington). 

Another silhouette well received by 
the “lookers-in" was “The Old Dutch 
Girl" of the cleanser ad. A large picture 
of the Dutch Cleanser can was also tele¬ 
vised, showing an early appreciation of 
commercials. “Possibly,” wrote Jenkins 
in a memo, “we can put in silhouette the 
little fat boys of Campbell's Soup.” 
Other silhouettes were “The Wash¬ 
woman," “The Crook," the little girl 
skipping a rope and then putting it away 
and turning somersaults, another little 
girl, Miss Constance, who must have 
been very clean for every night she 
washed her doll's clothes and hung them 
on a line to dry “in a drying breeze,” 
as Jenkins termed it. Then, last but by 
no means least, was Jacqueline, who did 
athletic dances with Master Fremont. 
(I wonder who's tripping her now?) 

“Our audience,” said Jenkins later, 
“in those primitive days of 1928 was 
between 18,000 and 20,000.” Letters 
ranging from Malden, Mass., (“got your 
picture through the entire transmission 
despite local severe lightning”) to Cedar 
Rapids, la. (“have received every one of 
your broadcasts”), and even further, 
south and west, told the story of Jenkins 
and his unpaid amateur laboratorians. 
These young home-scientists cared most 
for the technical pleasure of looking and 
recognizing, just as later in voice-broad- 
cast days they cared only to receive and 
log the voice reception, however inane 
the content. (QST, please note!) 

All these transmissions of line pic¬ 
tures were on the amateur wave of 46 
meters. “Silhouettes only were sent," 
6aid Jenkins, “so that the picture fre¬ 
quency band could be kept within the 
legal limit, 10 kc. Later, a band 100 kc 



wide — 4,900 to 
6,000 kc—"was as¬ 
signed to us by the 
FRC so that we 
could broadcast 
half-tone movies.” 

Crude though 
this early television 
was, it made its 
impression as a 
possible growing 
art. For example, 
the New York Trib^ 
line of June 16, 
1925, viewed with 
alarm as follows: 


Before lending any 
further aid to Jenk¬ 
ins. the Government 
should consider its 
(television’s— G.H.C,) 
effect on posterity. It 
means stafirnation to 
transportation indus¬ 
tries when it becomes 
unnecessary to go 
anywhere to see any¬ 
thing, In fact, it is in 
a way a scientific ac¬ 
complishment of the 
n o t i o n of Mahomet 
that the mountain 
should Come to 
him . . . 


Opinions differed, 
as note this quote 
from The Grid de 
Forest house organ, 1929: 


Jenkins’ improved lens-type Nipkow scanner, set up to scan photo of 
W, T, Barkley, who was then vice-president of the de Forest Radio Co. 

rotation of one row of holes on the 


The success of the Jenkins Washington 
station for television attracted the attention 
of financiers, and a financier of New York 
and Palm Beach undertook the merchandising, 
under the corporate title of the ‘‘Jenkins 
Television Corporation” of the devices de¬ 
veloped by the Jenkins Laboratories. 

The new control was in the hands of 
the de Forest Company, of which the 
Jenkins Television Corporation (of New 
Jersey) was a subsidiary. On Septem¬ 
ber 27,1929, the de Forest directors had 
authorized the purchase of the television 
company's stock, at the rate of 1 share 
de Forest common for 1% shares of 
Jenkins. Mr. Jenkins retained his con¬ 
trol of the Jenkins Laboratories in 
Washington, and was vice-president till 
1930, when he resigned. 

The resignation was partly due to his 
poor health at the time, partly because 
he was not “in the saddle" any more, 
partly because those in the saddle did 
not cooperate with him and felt they 
were possessors of a white elephant 

Drum reploces scunner 

Before describing the career of the 
new company in New’ Jersey, let us con¬ 
sider some of the major developments 
made by Mr. Jenkins while he was still 
his own boss. Chief of these are the 
drum receiver, the plate transmitter 
and receiver^ and the prismatic ring. 
The drum receiver was a refinement 
of the disc scanner, and removed many 
defects inherent in the latter. In the 
place of a huge rotating disc with helical 
holes, he substituted a drum, 6 inches in 
diameter, the circumferential band of 
which was pierced with 4 rows of holes, 
each row beirffe arranged helically. All 
in all, there were 48 scanning apertures. 
Inside the drum was a neon light system, 
not with 1 glow-plate, but with 4 ar¬ 
ranged end to end and connected to a 
commutator so that each plate or 
“target” was lighted in unison with the 


drum. This complicated structure made 
it possible to have each target much 
moi^ brightly illuminated—since lighted 
only for a-short time—than if a single 
target were lighted continuously. 

To conserve the light—which was 
placed some distance from the periphery 
of the drum, and not directly adjacent 
to the rotating element as in the case 
of the disc—quartz rods acted as “pipes” 
to carry the Ifght directly outward with¬ 
out scattering. A drum 7 inches in di¬ 
ameter with 6 helical turns gave a 
3-inch picture, twice the area of any 
picture available with a 36-inch disc, 
and much brighter. “The drum receiver 
with quartz rods," said Jenkins in the 
Journal of the Society of Motion Picture 
Engineers in 1930, “fs the best television 
receiver known. It makes bigger and 
brighter pictui^s with simpler mech¬ 
anism and less amplification than any 
other form. How long it will remain the 
best form of receiver no* one knows, for 
thousands of engineers, my own in¬ 
cluded, are feverishly at work on the 
problem." Those were prophetic words! 
“His own engineers” did not .succeed, 
nor did the much better trained de For¬ 
est engineers, in making a receiver that 
would be acceptable in commercial tele¬ 
vision. It remained for the electron to 
solve the problem, much as perhaps 
in the near future the atom may dis¬ 
solve it! 

There is this to be said: that the 
drum receiver was a product of ele¬ 
gance and—^within its limitations—of 
efficiency. That it was not commercially 
practical can be ascribed partly to the 
fact that its inventor was not a paiticu- 
larly commercial-minded person. 

Beginning of the end 

One of the engineers working “fever¬ 
ishly" on the problem was C. E. Huff- 
(Continued on pa< 7 e 120) 
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Television Steps Out! 


By WILL BALTIN” 


The new art is repealing the history 
of broadcasting on a grander scale 


T elevision's tremendous poten¬ 
tial, which has been pent up for so 
many years, will burst forth across 
the United States this year with 
force that will rock the inertia and in¬ 
difference out of a lot of people. Tele¬ 
vision talk has been bantered about for 
so long that it is little wonder that mil¬ 
lions of Americans living in the vast 
hinterlands, who have yet to see a tele¬ 
vision image sweep across the face of a 
cathode-ray tube, still accept this new 
art with the proverbial grain of salt. 
Twenty-six years ago when radio 
broadcasting began to enlist adherents 
through the magic of a cat^s whisker, a 
crystal, and a pair of headphones, a 
skeptical public was equally disbeliev¬ 
ing. Only after the doubter got a ‘‘dose 
of listening^' did he fully realize that a 
new wonder had been achieved for him 
to own and enjoy. 

Television is finally breaking out of 
its shell and is now on its way to becom¬ 
ing a principal service. With nearly 
160,000 television receivers in the hands 
of the public as 1947 faded into oblivion, 
television had at long last ceased to be 
an experimenter’s delight. It is now a 
commercial product with enormous un¬ 
tapped possibilities. 

A recent survey made by the Tele¬ 
vision Broadcasters Association, Inc,, 
indicated that in 1922, radio’s first big 
year, there were 100,000 radio receivers 
in use in the United States. In 1947, a 
comparable year for television, 150,000 

♦Executive Secretary-TreaAurer, 

Television Broadcasters Association, Inc. 


television sets were in use. In 1923 there 
were about 550,000 radio sets in homes 
and public places. The estimate for tele¬ 
vision this year runs well over 750,000 
receivers, ^ ^ 
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arena, the north¬ 
eastern section of 
the United States. 
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Graphic comparison of radio and television. 
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In dollar volume, the comparison be- 
tw'een radio yesteryear and television 
today lifts the eyebrow high on the 
dome. For example: the dollar volume 
in radio receivers at retail levels 
in 1922 approximated $5,000,000. 
The dollar volume in television at 
the same levels last 
year amounted to ^ 

a staggering $74,- 
000,000! In 1923 
radio's dollar vol¬ 
ume totaled $30,- 
000,000. In te 1 e- 
vision, the estimate 
for this year ex¬ 
ceeds $387,000,000! 

Hence, the 
strides made byr* 
television to date 
are already far 
ahead, compara- , 
tively, of radio, 
presaging a popu¬ 
lar future for this 
newest of twen¬ 
tieth-century mir¬ 
acles. 

Television brings 
into the home a 
veritable potpourri 
o f entertainment. 


information, culture, and education. Ask 
any man who owns a television set. The 
effect of televiewing on the present army 
of set owners parallels—and surpasses 
— ^the enthusiasm of the 
early radiophone dxers. 

The mere fact that tele¬ 
vision receivers will be abun¬ 
dantly available this year 
does not tell the whole story 
of the impending expansion. 
Unless television stations 
are operating, the market 
for receivers is negligible. 
No one knows this better 
than television industry 
leaders—and there are sev¬ 
eral factors at work to en¬ 
sure their operation. 

These include new station operators, 
network planners, and the Federal Com¬ 
munications Commission. At the close 
of the year, the FCC had granted nearly 
75 construction permits for new tele¬ 
vision stations in 25 states. Service curv 
rently available in New York State, 
New Jersey, Connecticut, Pennsylvania, 
Delaware, Maryland, District of Colum¬ 
bia, Illinois, Michigan, Missouri, Wis** 
consin, and California soon will be ex¬ 
panded to include Massachusetts, Ohio, 
Virginia^ Florida, Texas, Louisiana, 
Indiana, New Mexico, Oregon, Utah, 
Rhode Island, the State of Washington, 
and in many other sections of the United 
States. 

It is estimated that between 35 and 40 
television stations will be operating in 
at least 18 states by the end of 1948 and 
that an additional 35 will be in full op¬ 
eration within the following year. Not 

(Continued on pa(/£ 108) 
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'Four stations in the midwest are the nucleqs 
of a Central United State! group of television 
stationi* which will be increased very soon. 
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Television m,ay become more important in our doily life 
than as on entertainment medium. In education, medi- 
cine, business and heavy industry experiments already 
made point the way to important advances in the near -.'T: 
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future. Hundreds of students can view an operation, rfi\ 
goods con be shown to housewives in a dozen cities, ‘"C^. 
^ dangerous industrial processes be viewed solely on the .^2 
' television tube's screen. ,\y^ 

Fig. 1 shows an RCA Image Orthlcon camera set up JJi' 
In the balcony of )ohns Hopkins hospital to televise a 
"blue baby" operation. The camera is equipped with 
4 lurret*mounted lenses. Images from this camera, and 
one mounted directly above the operating table, were .3^ 
relayed by co-axial cable to 10 RCA-Victor television '^r''^ 
receivers distributed on 3 floors of the hospital, to permit ‘•1'?^ 
over 300 surgeons to view the operation clearly. Fig. 3 
shows the Orthlcon camera mounted over operating Vofe 
table. Fig. 2 shows surgeons watching an operation 
televised in New York City; the receivers were located 
several blocks from the hospital. 

Fig. 4 —ward's (New York) cameras give students -jX 
In New York and Washington (WTTG) a close-up of a 
radioactive specimen in the hands of Dr. Clark. The *1'^ 
Telecast was carried to Washington by coaxial cable, 
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^Ig. 5 ^hows a group of students attending the remote 
radioactivity lecture by television receiver, using the 
Dp. Mont system. The future possibilities in the telecast¬ 
ing of lectures and demonstrations core limitless, and 
students all over the country will be able to hear and 
see scientific lectures and demonstrations by iomous 
people. Fig. 6 shows a class in geography being tele¬ 
cast .in the studios of WRGH (General Electric Co.) 
Schenectady. 

Fig. 7 illustrates television exhibit at |he RCA Build¬ 
ing in New York City, where the latest cameras ond 
receivers are shown to the public. 

Figs. 8 and 9 show the application of television to 
large stores (Gimbels store In Philadelphia), using RCA 
equipment. Soles possibilities with television are legion 
... merchandise of various kinds can be displcTfed in 
every department of a large store, and the power of 
the television screen to eventually introduce new prod¬ 
ucts right into the home is almost unimaginable. 

Fig. 10 shows another new use for television — Identi¬ 
fying signatures on checks. The teller can flash a check 
on the screen in the bookkeepers' department for verifi-^ 
cation — a system actually In use in the Franklin 
Square National Bank, Long Island, N. Y. 
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Undersea Television at Bikini^The television 
camera was mounted in a water-proof steel ■ VS 
shell suspended on cables as shown <12) * 
above. The television equipment was in- 
stalled aboard the U.S.S. Coucol, during a ■. 
scientihc resurvey ot the area where two. 
atomic bombs ^^rere exploded lost year. 

Photo (11) at left shows Richard E. Frazier’ 
and John P. Gould; engineers who in- 
stalled and operated the equipment. The 
camera viewed the scene through the * 
window In the shell cover, o/ficial U. S. 

Navy Photo. 

Televising Boiler Gauges at a Distance— * i 

Photos 13 and 14 below show television 
camera set up in front of boiler gauges • ■; 
(left), and television receiver screen in . 
engineers office (right), at Hell Gate 
station of Cons. Edison* Co.,'of N. Y. 

The Utiliscope was developed by 
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Double Modulation — 
An Aid to Television? 

- By E. AISBERG 

Editor, Toute la Radio, Paris 


T WO kinds of signals must be trans¬ 
mitted in all present systems of 
television: 1. The video-frequency 
signals, which translate electronic¬ 
ally the successive light values of the 
image analyzed; 2. The synchronizing 
signals, which are divided into line 
pulses and frame pulses, and which as¬ 
sure simultaneous movement of the elec¬ 
tron beam in the television camera at 
the transmitter and in the cathode-ray 
viewing tube at the receiver. 

Because the carrier can transmit only 
1 modulation at a time, these 2 types 
of signals are transmitted successively. 
At the end of each transmission of video 
frequency which serves to reproduce the 
light values of one line, a short impulse 
constitutes the line-synchronizing pulse; 
at the end of each complete image, or 
frame, a series of short impulses consti¬ 
tute the frame-synchronizing pulse. Un¬ 
der the present standards, the line pulses 
occupy 18%, and the frame pulses 7.6%, 
of the total time of transmission. 

Altogether, approximately a quarter 
of the transmission time is taken up by 
synchronizing signals. During this time, 
the screen remains dark. Several incon¬ 
veniences result from this. First, the 
average brilliance of the image is re- 



Fig. I—Frequency end empllfude moduleflon 
combine to form e doubly-modulefed carrier. 


duced one-quarter, compared to what it 
would be if the luminous spot were con- 
stanily present. Further, for equal defi¬ 
nition, the video frequency is higher, 
which causes an increase in the width 
of the modulation bands with all the in¬ 
conveniences which accompany it. 

Finally, the synchronizing signals, 
especially when transmitted by ampli¬ 
tude modulation, are very sensitive to 
static disturbances (notably those of 
electric lights, motors, and automobile or 
airplane ignition systems) so that syn¬ 
chronism is easily impaired. 

All these troubles would disappear if 
it were possible to transmit vision and 
synchronizing signals siniultane<yusly. 

Double moduloHon principle 

The 3 principal modulation systems 
which serve to incorporate a signal into 
a carrier of higher frequency are: amp¬ 
litude, frequency, and phase. Till now 
each of these systems has been used 
separately. But there is no reason why 
the same carrier cannot be modulated 
siviultaneously in frequency and ampli¬ 
tude. Thus it might carry at the same 
time 2 varying voltages (Fig. 1), each 
of which might be independent of the 
other. It is possible to imagine many 
applications of this principle. For ex¬ 
ample, 2 radio programs could be broad¬ 
cast on the same carrier, the one ampli¬ 
tude, the other frequency-modulated. 
Or again, a single program could be di¬ 
vided into 2 channels, one being reserved 
for the low and middle notes, the other 
for the higher ones. We can also im¬ 
agine music being transmitted on one 
channel, and the second transmitting a 
voltage which would control volume ex¬ 
pansion (dynamic range). Technicians 
can easily suggest many other applica¬ 
tions of this principle. 

The same principle can be used as the 
basis of a new television system, free of 
the inconveniences mentioned above, and 
which wilt have other substantial ad¬ 
vantages. Instead of transmitting the 
vision and synchronizing signals al¬ 
ternately, we can 
transmit them si¬ 
multaneously by 
using the 2 systems 
of modulation. 

The video-fre¬ 
quency signals 
might be transmit¬ 
ted continuously by 
amplitude modula¬ 
tion. At the same 
time, the S3mchro- 


nizing signals could be transmitted by 
frequency modulation. Of course, the 
modulation percentage would have to be 
limited to a point where the carrier 
would be able to carry the transmission 
of synchronizing signals at all times. 
Note that this is not a point of inferior¬ 
ity to existing systems in which the 
modulation percentage of video-fre¬ 
quency signals must be limited to as¬ 
sure the connect functioning of the syn¬ 
chronizing signal separation tube. (Ac¬ 
cording to present standards, the modu¬ 
lation percentage is limited to 76%.) 

In this system the entire time is de¬ 
voted to the transmission of light values. 
Thus the average brilliance of the image 
is increased. Further, frequency modu¬ 
lation is little affected by static or elec¬ 
trical interference, so stability of syn¬ 
chronization, would be increased notably. 

Instead of transmitting synchroniza¬ 
tion in the form of brief impulses 
(which considerably widen the modula¬ 
tion bands), it can be in the form of in¬ 
terrupted variable voltages occupying 
the whole time of transmission. 

Let us see how we can utilize these 
principles in concrete fashion. 

Double modulation transmitter 

The transmitter is represented sche¬ 
matically in Fig. 2. The image is anal¬ 
yzed by an orthicon camera (for ex¬ 
ample). Sweep is determined by the 
saw-tooth voltages supplied by the 2 
time bases: the high-frequency hori¬ 
zontal base affecting the analysis of the 
lines; and the vertical base, of a much 
lower relative frequency, assuring the 
succession of lines and the passage from 
one image to the next. 



Fig. 3—Effect of two time bases on frequency. 


The photoelectric voltages collected in 
the conventional manner are amplified 
in a video amplifier and amplitude-mod- 
ulate the high-frequency voltage from 
the master oscillator. But the frequency 
of the master oscillator is varied by a 
reactance tube, which is simultaneously 
influenced by the voltages from the 2 
time-bases. Thus frequency of the car¬ 
rier wave varies as shown in Fig. 3. 
Note that the carrier is subjected to 
variations of relatively small amplitude 
but high frequency by the line time base, 
(Continued on page 134) 
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Fig. 2—A block diagram of the proposed transmitting system. 
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Caro and skill in making the antenna installation 
makes the difference between good and bad imsiges 


By JORDAN McQUAY 


Fig. I—Double-image ghost caused by direct and a reflected signal. 


Fig. 2 — A triple-image ghost shows there are two reflected signals. 


T he chief complaint among new 
television-set owners is the pres¬ 
ence of one or more overlapping 
images on the picture screen, re¬ 
sulting in a consistent double exposure 
(Fig. 1) or triple-exposure (Fig. 2) 
effect. Since the displaced images dupli¬ 
cate the main picture image in every 
respect, and usually with less intensity. 


they are appropriately known as ghosts. 
Their presence is not the fault of the 
picture tube or the television receiver. 
They are due entirely to inadequate or 
improper installation of the television 
antenna. 

Elimination of these ghosts may re¬ 
quire only proper siting and orienting 
of the existing antenna. Should this 


prove fruitless, a more directional type 
of antenna must be substituted and 
properly installed. 

Regardless of the location—whether 
town or country, city or industrial dis¬ 
trict—it is possible to receive television 
pictures entirely free of ghost inter¬ 
ference. Such reception can be achieved 
only by considering the specific problems 
of each television location. 

Ghosts now present in existing tele¬ 
vision systems can be blocked or elimi¬ 
nated by means of the same general 
method used for Tiew installations. The 
work requires a practical knowledge of 
antennas and reflected waves. Siting is 
performed by two men, equipped with 
tools and patience. 


Direct and reflected waves 

The high-frequency waves used in 
television are similar in many respects 
to ordinary light waves. They travel in 
straight lines until their path is ob¬ 
structed. The receiving antenna should 
be installed sufficiently high and in the 
clear so that it intercepts these direct 
waves. This means that the transmitting 
antenna of the television station should 
be visible, or “almost^' visible, from the 
site of the receiving antenna. Reception 
may be possible when objects or sur¬ 
faces partially obstruct the path of the- 
direct wave, but usually the received 
signal is very weak. 

Again similarly to light waves, the 
straight-line paths of television waves 
are affected by any kind of obstruction. 
Usually, the waves are diverted or re¬ 
flected upon striking an object or sur¬ 
face. Much as a billiard ball is reflected 
angularly by a soft cushion, these 
waves, after reflection, continue their 
journey in a different angular direction, 
depending upon the original direction 
of the wave and the structural nature 
of the interfering object or surface. The 
waves lose some of their energy each 
time they are reflected. However, when 
reflected by large surfaces—such as 
steel buildings, storage tanks, or even 
mountainsides—very little energy may 
be lost. 

Since many signals are radiated sim¬ 
ultaneously and in all directions by the 
transmitting antenna, there is always a 
possibility that some of these reflected 
waves may -T^each the site of the re^ 
ceiving antenna (Fig. 3). 

If the receiving antenna is not suf¬ 
ficiently directional, it will accept both 
the direct signal and the re fleeted sig¬ 
nals. The frequency of both is the same, 
and therefore the television receiver— 
no matter how efficient or expensive 
—cannot differentiate between them. 
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Fig. 3—Where the television ghosfi are born. 


The unwanted signals must be elimi¬ 
nated by the antenna system. 

Since any reflected wave travels a 
greater distance than the direct wave, 
the additional time consumed causes the 
reflected signal to arrive later than the 
direct signal. The delayed signal ap¬ 
pears on the picture txxheeisein additional 
image, which is always displaced hori¬ 
zontally and to the right of the direct 
image. The amount of this displacement 



time required for the reflected signal to 
travel the additional distance, with re¬ 
spect to the direct signal. If this ad¬ 
ditional distance is very small, the re¬ 
sulting displacement on the picture tube 
may be so small that it produces merely 
a blurry out-of-focus effect. More often, 
reflected signals travel considerably 
greater distances than the direct signal, 
resulting in more-or-less distinct multi¬ 
ple images on the television screen, as 
shown in Figs. 1 and 2. 

These unwanted signals may be re¬ 
flected by any number of types and 
kinds of large surfaces and objects. For 
this reason, ghost images are usually 
troublesome in the industrial or metror 
politan districts of cities. 

However, the general method of elimi¬ 
nation of ghosts is the same for all types 
of television installations. 

Proper siting 

Since ghost images are the result of 
reflected signals arriving from direc¬ 
tions which differ from that of the direct 
signal from a transmitter, their appear¬ 
ance on the picture tube is due entirely 
to insufficient directivity of the existing 
antenna. 

This does not necessarily mean that 
another type of receiving antenna must 
be substituted immediately, because in 
many cases the existing antenna is Im¬ 
properly sited, improperly oriented, or 
both, due to careless or indifferent work 
at the time of the original installation. 

RADIO-CRAFT for JANUARY, 


Therefore, the first logical step in block¬ 
ing ghost reception is to make certain 
that the existing antenna is sited and 
oriented to obtain the best possible re¬ 
ception at the particular location. 

At least two technicians or servicemen 
are needed to make a satisfactory tele¬ 
vision installation. The following more- 
or-less standard procedure is used to 
site and orient properly any type of 
television antenna. 

One man, holding a pole upon which 
is mounted the antenna, is located on 
the roof of the house or building. The 
portable antenna is connected to the 
television receiver by a lead-in, which 
is loose and long enough to reach any 
location on the roof. A second man is 
located at the picture tube of the re¬ 
ceiver to observe comparative signal 
strengths of the direct image and any 
ghost images. Some means of direct 
communication—such as a portable tele¬ 
phone or intercom—is used between the 
two men. Tests are conducted while the 
desired television station is on the air. 

With the antenna held horizontally 
and broadside toward the direction of 
the station, the man on the roof explores 
various possible antenna sites, while the 
observer at the set notes comparative 
signal strength data for each of the 
various roof locations. 

If 2 television stations are to be re¬ 
ceived with the same antenna, the entire 
procedure is duplicated for each station, 
and a suitable average or compromise 
location is selected as the best site for 
2-channel reception. A similar process is 
used for 3- and 4-channel reception. 
However, antennas designed for multi¬ 
channel operation—such as folded di¬ 
poles—are susceptible to ghosts, since 
they lack sufficient directivity. 

When the best site has been deter¬ 
mined, the antenna is temporarily 
mounted so that it can be rotated in 
azimuth. Again using the 2-man coordi¬ 
nation system, the antenna is revolved 
while changes in the received image are 
observed at the image tube. Some ghost 
effects will disappear and reappear as 
the antenna is rotated. The object of 
this search is to locate a bearing posi¬ 
tion of the antenna which provides 
maximum strength for the direct wave, 
and the least interference due to wave 
reflections. At such a bearing position* 
the antenna is fi.^ed in place, and is then 
considered to be properly sited and 
oriented. Usually, but not always, ob¬ 
jectionable ghost effects are greatly 
minimized or completely eliminated by 
this process. 

If, with the antenna properly in¬ 
stalled and with all other components 
of the system functioning normally, 
ghosts still appear on the picture screen, 
a more directional antenna is required 
for ghost-free reception* 

Ghost effects 

Although unwanted for normal tele¬ 
vision reception, the consistent appear¬ 
ance of ghosts on the picture screen 
during the installation can be utilized to 
good advantage, since the images pro¬ 
vide considerable information concern¬ 
ing the nature and origin of the re¬ 
flected waves. This data is obtained di¬ 


rectly from the picture tube of the set, 
without additional analyzing equipment 
or expensive paraphernalia. Once de¬ 
termined, the information is used in 
selecting the proper type of directional 
antenna tb block or eliminate the ghost 
signals. 

When the direct image and the re¬ 
flected image are well separated on tho 
picture screen, this indicates that the 
signals are converging at the antenna 
from 2 widely different directions. In 
such cases, the unwanted signal usually 
can be effectively blocked with an an¬ 
tenna having only a slight amount of 
increased directivity. 

On the other hand, if the direct image 
and the reflected image are only dis¬ 
placed slightly, or if they are so close 
together that they cause a blurry effect, 
this indicates that the signals are ar¬ 
riving at the antenna from almost the 
same direction. In such cases, an ex¬ 
tremely directional antenna is required 
to separate (in angle) the desired from 
the undesired signal. 

When the intensity of the ghost image 
is weak in comparison with the direct 
image, the reflected signal is more easily 
blocked with a simple directional an¬ 
tenna. When the intensity of the ghost 
image is stronger than the direct image, 
(Continued on following page) 



Service Division, Philco Corp, 
Fig. 5—This simple antenna is often good. 
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Fig. 6—Double doublet is highly directive. 
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adequate for the 
new antenna as 
well. However, this 
roof location is not 
necessarily the best 
site for all types of 
television antennas. 
Therefore, any of 
the following types 
of directional an¬ 
tennas selected for 
installation must be 
individually s i te d 
and oriented ac- 
cording to the 
standard installa¬ 
tion procedure. 


Baste types of 
antennas 


Photo by Ward ProdALcia 

Fig. 7—Folded dipoles can be ghost free on only one channel, 
it is sometimes possible to orient the 
antenna with respect to the reflected 
signal—rather than the direct signal— 
if the direct signal can be blocked satis¬ 
factorily so as to prevent interference 
with the desired (reflected) signal. 

By turning or rotating the antenna 
at the roof site while observing the 
comparative strength or intensity of the 
direct and reflected images, it is often 
possible to identify the true bearing or 
direction of the source of the reflected 
waves—such as buildings, tanks, etc. 

When the source of trouble is known, it 
is often easier to deal with its effects. 

This and other information can be de¬ 
termined directly from the picture tube, 
regardless of the type of antenna, pro¬ 
vided the antenna has been properly 
sited according to the general installa¬ 
tion procedure. 

When a more directional antenna is 
required for ghost-free reception, this 
previously determined site nmy prove 


Fig. 8—The Duoband operates on all channels. 


There is no 
“ideaT^ antenna 
suitable for all 
kinds of television 
installations, be¬ 
cause of the spe¬ 
cific directional re¬ 
quirements and the 
individual nature of 
each location. In general, the best an¬ 
tenna is the simplest and most eco¬ 
nomical antenna which provides ghost- 
free reception for a particular location. 

The simplest antenna—with the least 
directivity—is the fundamental, half¬ 
wave, resonant dipole (Fig. 4). Al¬ 
though tuned, this antenna is made only 
broadly resonant to prevent -degener¬ 
ation (loss of clarity and definition) of 
the high-frequency side-band compo¬ 
nents of the received direct signal. The 
dipole has an impedance of about 72 
ohms at its center, and is always erected 
in a horizontal position. 

A simple half-wave dipole is some¬ 
times adequate for rural or suburban 
installations, where ghosts are rare. 
More complex and directional antennas 
are needed for good reception in the 
metropolitan and industrial areas of 
large cities, where multiple-signal re¬ 
flections are prolific and troublesome. 

It is conventional practice to use this 
lightweight dipole as the initial step in 
all new television installations, accord¬ 
ing to the standard procedure given 
previously. In some cases, it provides 
satisfactory reception and can be per¬ 
manently insUlled at the location. In 
many cases, it is found inadequate be¬ 
cause of its lack of directivity. Since the 
dipole is bidirectional, there is also the 
possibility that reflected waves may 
strike the antenna from the rear (Fig. 
3). This directional inadequacy is reme¬ 
died by adding either a reflector or a 
director. These parasitic elements con¬ 
vert the single dipole into a 2-element 
antenna with considerably improved di¬ 
rectivity. 

The reflector is a rod about 5% longer 
than the dipole, placed parallel and a 
quarter-wave behind it. The resulting 
2-element antenna (Fig. 5) is sufficient¬ 
ly directional to block all weak reflected 
signals which arrive at a tvide angular 
difference with respect to the direct 
wave. 


When a director is used in place of a 
reflector, the action is almost identical. 
The length of the director rod is about 
6% shorter than the dipole, and is 
placed parallel and a quarter wave in 
front of it. As in the case of the re¬ 
flector, the complete 2-element antenna 
has good directivity. 

Greater directivity can be provided 
with a 4-element antenna, known as the 
double doublet (Fig. 6); it is also known 
as a stacked array of two 2-element an¬ 
tennas. This consists of 2 dipoles, one 
above the other and connected in phase, 
and 2 reflector elements, one above the 
other and unconnected. The combination 
is a good one. It discriminates against 
undesirable ground reflections, thus pro¬ 
viding a more distinct picture than is 
possible with a single dipole-and-re- 
flector unit. The double doublet is 
broadly resonant, so broad that it might 
be classified with the wide-band or 
special types of antennas which follow. 
It has very pronounced directivity char¬ 
acteristics which make it extremely 
effective in blocking unwanted ghosts. It 
is frequently possible to minimize or 
eliminate ghost effects merely by chang¬ 
ing the symmetrical position of one or 
more of the antenna elements, even by 
setting them at an angle with the strict 
horizontal. Again, it is important to 
realize that every television installation 
must be treated individually according 
to the specific directional problems posed 
by each location. 

Folded dipoles 

The directional characteristics of the 
folded dipole are about the same as 
those of the simple dipole. Somewhat 
similarly, the folded dipole can be used 
alone or with a reflector (Fig. 7), de¬ 
pending upon the degree of directivity 
desired. (Continued on page 128) 



Fig. 9—A wlde-band, highly directive antenna. 
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British Televisers 


A wide range of television reeeivers 
are now being manufaetured in Britain 

By RALPH W. HALLOWS 




J UST over 50 different models of 
television receivers were shown by 
manufacturing* firms at the Radio 
Exhibition last October. Picture 
sizes ranged from 7x5 inches to 22 x 19 
inches and prices from $204 to $6,000. 
The $204 outfit is the Pye table model, 
which receives only vision and the ac¬ 
companying sound and shows an 8x6- 
inch image. Six thousand dollars is the 
price tentatively put on the Baird Gros- 
venor! This is an all-wave radio-auto- 
phonograph with a 22 X 19-inch picture 
shown on a flat screen by means of a 
large back-viewing tube, with its gun 
set at an angle to the long axis of the 
tube. Its‘radio side covers long, broad¬ 
cast, and short waves in 11 full-scale 


^PERCENT OF CARRIER 
WOl- 


_^VIHITE 


— GREYS 


30Ut--M-i-^^.fiLACK 

BLACKER THAN BLACK 

^lInesync pulse 

Fig. I—British television modulation method. 

tuning ranges. Though it was undoubt¬ 
edly the show’piece of the exhibition, I 
doubt whether this giant set will go into 
regular production in its present form. 
There are, though, two others in the 
“millionaire'' class for which you can 
place your order, if you're prepared to 
pay the price. The first of these is the 
Dynatron K329, an all-wave radio-auto- 
phopogi aph with a 10 x 8-inch picture 


The Baird Grosvenor 
television receiver 
has a screen measur¬ 
ing 19 X 22 inches. 


and a price of $1,677; the second, also 
an all-wave radio-auto-phonograph, but 
with a 20x 16-inch picture, is the HMV 
1852 at $1,762, of which more later. 

There are two noteworthy general 
trends in the design of televisers today, 
compared with those of prewar years. 

First, there is now no attempt to pro¬ 
duce at rock-bottom price a set which 
might be called a televiser because it 
shows some kind of small, hazy picture. 
Before the war there were receivers, 
priced as low as $100,-which could be 
used by means of v.h.f. adaptors in con¬ 
junction with ordinary broadcast re- 
ceivei-s. Equipped with 3-inch cathode- 
ray tubes, they certainly presented im¬ 
ages on their screens. But these images, 
with their defective interlacing, lack of 
steadiness, and poor contrast were often 
mere travesties of what was transmitted 
from the television studio. Despite its 
low price, there was very little market 
for this kind of televiser. Those who had 
predicted that television would become 
popular when something like an equiva¬ 
lent of the crystal-detector radio receiver 
was available were proven to be just 
about as wrong as it was possible to be. 

Second, designers have realized that 
the man in the street wants an image 
of reasonable size in his vision receiver. 
No set offered now shows a picture 
smaller than 7x5 inches; the great ma¬ 
jority of our sets present images ap¬ 
proximately either 8x6 inches or 10 x 8 
inches on their screens. 

Manufacturers are still in doubt as 
to what kind of televiser, apart from 


The Ferranti receiver uses a 
12-inch tube and 2 speakers, 

Courtetty E. Ai^erg and 
Wireless World (London) 


picture size, the public wants. Some 
time ago it was believed that to be really 
popular a television set must incorpo¬ 
rate an all-wave radio receiver. The idea 
was that Mr, and Mrs. Everyman want¬ 
ed a home entertainment box that would 
bring in anything on the air in the way 
of pictures, speech, or music. Now there 
is some doubt about this. The present 
view is that they much prefer to have 
the ordinary radio receiver for broad¬ 
cast programs and a separate special¬ 
ized receiver for television. The great 
majority of the televisers now offered 
here handle only vision and the accom¬ 
panying sound. I am inclined to believe 
that this will be found to be the solution 
of the problem, at any rate for the next 
few years. The broadcast radio receiver 
and the set which is a televiser and 
nothing else can both be made up in 
compact form. The all-wave radio plus 
television receiver is much more bulky, 
and the all-wave radio-phonograph-tele- 
viser is a rather formidable piece of 
furniture for the modern living room. 

British tefevision systems 

Just one word about our vision trans¬ 
missions before we go on to consider 
some British televisers in detail. Unless 
the main differences between the British 
system and those used in the United 
States are understood, it may be diffi¬ 
cult to make sense of the schematics 
which follow. The first and most im¬ 
portant difference is that British trans¬ 
missions would produce a negative im¬ 
age—blacks and whites being inter¬ 
changed—on the screen of an American 
receiver. With us white corresponds to 
100% modulation, black to 30% modu¬ 
lation and the various greys to degrees 
on following page) 
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Fig. 2—The Pye televisor uses t.r.f. sound and vision circuits. 


of modulation between a little above 
30% (dark) to a little below 100% 
(pale). Our line and frame synchroniza¬ 
tion pulses are produced by dropping 
the modulation from 30% to zero and 
are thus “blacker than black.” Fig. 1 
shows diagrammatically the modulation 
corresponding to one line of a scan. In 
the British system each image is built 
up by 405 lines. It consists of 2 inter¬ 
laced frames, each of 202% lines. There 
are 50 frames and 25 complete images 
a second, the frequency of our standard 
a.c, being 50 cycles. 

Though it is our least expensive tele- 
viser, the Pye (of whose circuit Fig. 2 
gives a block diagram) is one of the 
most ingenious. It gives clear, steady 
pictures and is simplicity itself to han¬ 
dle, for the only 2 control knobs on the 
outside of the cabinet are for sound vol¬ 
ume and picture brilliance. As the block 
diagram shows, sound and television 
channels each have 4 stages of r.f. am- 


fludio signal of nor- 
malamplitude isap- 
plied from the de¬ 
tector or to its cath¬ 
ode; but when a 
high interference 
voltage peak is ap¬ 
plied to it, its cath¬ 
ode is driven more 
positive than its 
plate, and it ceases 
to conduct. 

A dozen interest¬ 
ing features on the 
television side could 
be described. I 
must, however, con¬ 
fine myself to the 
with the preceding 
4) and the frame 


video amplifier 
double-diode (Fig. 
pulse separator (Fig. 6). They show" two 
further clever uses of that versatile 
tube, the double-diode. Look now at Fig. 
4. The very small (4.7njif) capacitance in 
the cathode of the first (detector) diode 
of VI supplies h.f. compensation. The 
second diode D2 serves as suppressor of 
interference from auto ignition systems. 
This diode is shunted across the resistor 




Fig. 3—Pye sound detector, noise suppressor, 

plification, the first 2 stages in the set 
being common to both and sound being 
tapped off after the second by a pre¬ 
tuned selector circuit. Fig. 3 shows in 
detail the circuits of the double-diode 
used as sound detector and noise sup¬ 
pressor. On account of the very small 
values of the load resistor and capacitor 
of D1 (the detector) voltages due to 
automobile interference peak sharply. 
The output of D1 is taken from its 
rathode and applied to the cathode of 
D2. The plate of D2 is positive so it 
normally conducts. The adjustments are 
such that it does-conduct so long as any 


Fig. 5—Vertical sync pulse separator circuit. 

Rl, which, with C2 in series, is con¬ 
nected between grid and plate of V2, 
the video amplifier. The voltage varia¬ 
tions in the plate circuit of V2 are ap¬ 
plied to the cathode of the cathode-ray 
tube. Since those which produce w'hites 
in the image must make the cathode less 
positive with respect to the grid (which 
is the same thing as reducing the nega¬ 
tive bias on the &rid), it follows that 
atr this stage the signal must be such 
that the w hites are represented by nega¬ 
tive swings and the synchronization 
pulses by sharp positive rises. The plate 
of V2 IS also connected direct to the 
cathode of the second diode of VI. Dur¬ 
ing a picture signal the diode D2 is nor¬ 
mally nonconducting, and C2 keeps the 
voltage steady at about the peak white 
value; the amount of negative feedback 
in V2 is then minute. But w hen -a signal 
peak due to ignition interference comes 
along, the cathode of D2 is driven nega¬ 
tive. The diode con¬ 
ducts and consider¬ 
able negative feed¬ 


back occurs in V2, this suppressing the 
interference. 

The third double-diode (V2, Fig. 5) 
acts in a novel way as frame synchro¬ 
nization pulse selector. You will recall 
that, in the plate circuit of the video 
amplifier, the picture impulses of the 
signal swing negative and the sync 
pulses positive. The grid circuit of the 
sync separator Vl contains a d.c. re¬ 
storing network not shown in Fig. 6. 
This tube is closed during the negative 
picture part of each line and conducts 
only on the sync pulses. These appear, 
of course, as negative voltages in its 
anode circuit, which feeds Dl of V2 
direct. During the picture part of each 
line w"hen the sync separator is closed, 
the anode of Dl is at a higher positive 
potential than that of D2. Dl then con*- 
ducts, but D2 does not. As Cl charges, 
the cathode potentials of both diodes be¬ 
come almost equal to that of the plate of 
Dl. Along comes a sync pulse, dropping 
the plate potential of Dl. Because of the 
time constant of Rl-Cl, the potential of 
the 2 cathodes falls more slowly. The 
time constant is such that a short line- 
synchronization pulse does not drop it 
far enough to cause D2 to conduct. The 
tube therefore makes no Yesponse to 
such pulses. The long frame-synchroni¬ 
zation pulses, however, are accepted 
since their greater duration allows suffi¬ 
cient time for D2 to become conductive. 
R2 forms the frame sync control. 

A medium-priced receiver 

Another example of the moderately 
priced televiser is the Bush T91 con¬ 
sole (block diagram of television por¬ 
tion in Pig, 6) which sells at $288. The 
sound channel, tapped off from the out- 


^-VAs 



2K^^Y ^NTRAST cont 
Fig. 7—R.f. tuning system of Bush televisor. 

put of the second r.f. amplifier, is a 
superheterodyne with a triode-hexode 
frequency changer plus pentode i.f. plus 
double-diode-triode detector, a.v.c. and 
(Continiud 'on page 138) 
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Fig. 4—Pye receiver’s interesting video interference suppressor. 
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Fig. 6—Block diagram of the Bush T91, a medium-priced receiver. 
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KLtvisiflo fine fm 


By H. WINFIELD SECOR 


R eception of television and FM 
sig^nals calls for special antennas 
capable of intercepting high-fre¬ 
quency waves with maximum effi¬ 
ciency over a broad frequency band. 
Most antennas designed for this service 
are based on the simple dipole of Fig, 1. 



Fig, I—The dipole, simplest and basic antenna. 


The combined length of the 2 rods (or 
tubes) is equal to the wave length, 
minus a correction (about 6% for high 
frequencies) to compensate for the so- 
called end effect. (The electrostatic ca¬ 
pacitance at the ends of a half-wave 
dipole, and also the fact that the veloc¬ 
ity of the wave or current is slowed 
down in traversing a conductor, requires 
the dipole to be slightly shorter than 
the electrical wave length in spate.) 

The formula for computing the length 
of thelialf-wave dipole is: 

462 

L (in feet) = -, 

f 

where f is the frequency in megacycles 
to which the antenna is to tune. F is 
ordinarily the geometric center of the 


band to be received; 97.6 me for the 88- 
108-mc FM band; 62,2 me for the center 
of the lower television band; 195 me 
for the center of the upper television 
band. (The geometric center of a band 
is found by taking the square root of 
the product of the frequencies at the 
extremities of the band. Thus for the 
PM band it is equal to V 88 X 108, or 
97,6 me,) Sometimes an antenna is cut 
to the frequency of the weakest station 
to be received, instead of to the center 
of the band. 

The lengths of dipoles, reflectors, and 
directors for various frequencies is 
given in megacycles in the chart of Fig. 
2. To calculate the dimensions of an 



Fig. 3—Directional reflecfor-director-dipole. 


antenna for the center of the FM band 
(call it 98 me) for example we read 
across from 98 me on the left-hand side 
of the chart until the horizontal line 
strikes the curve marked dipole^ then 
look down to length in inches. There we 
find 56.7 inches for the length of the 
dipole (both legs), or 28% inches for 
each leg. The len^h of the reflector^ if 
wanted, is found to be 59.4, and the di¬ 
rector length 54.4 or roughly 69% and 
64% inches, respectively. 

The impedance of a simple dipole is 
approximately 72 ohms. It may be 



Fig. 2—The correct length of FM and television 


antennas can be calculated >from this chart. 
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matched by a 60- to 100-ohm transmisl 
sion line. Fig. 3 shows how a reflector 
or director can be added to the dipole 
to increase the gain in a forward direci 
tion. Maximum gain direction is indi¬ 
cated by the arrow. For television recep¬ 
tion the reflector is usually spaced % 
wave length behind the dipole, to give 
broader tuning. The reflector is made 
1.06 times the length of the dipole. The 
director element provides still greater 
gain in a forward direction. It is made 
0,96 times the length of the dipole. Add¬ 
ing these elements makes the antenna 
response curve much sharper. The ofT- 
resonance response falls off quite rap- 



Fig. 4—A commercial type S-elemenf antenna. 


idly. Fig. 4 is an interesting example of 
a dipole with director and reflector. 

The folded dipole at Fig. 5 provides a 
broader freqne^wy response than a sim¬ 
ple dipole, and is being widely used for 
both FM and television reception. It has 
an impedance of about 300 ohms, and is 
easily matched by a 300-ohm line. Most 
television and FM receivers have an in¬ 
put impedance of 300 ohms, so the match 
is good. 

rv 


u 



Fig. 5—Folded dipoles are becoming popular^' 

The vertical distance between the top 
and bottom elements of the folded di¬ 
pole is made less than % wave length, 
and averages 3 to 4 inches. To improve 
(Continiced on follovnng page) 
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the gain in a forward direction, a reflec¬ 
tor is often placed hi wave length to 
the rear of it. The surge impedance is 
about 250 ohms for this combination, but 
it can still be matched by a 300-ohm 
line, as a mismatch as great as 2V^ to 1 
is tolerated in many television installa¬ 
tions. 



Fig. 6—Double dipole is sherply directional. 


A double dipoley with reflectors, for 
TV reception is shown in Fig. 6. The 
arrow indicates the direction of maxi¬ 
mum reception. The average surge im¬ 
pedance in this antenna is 200 ohms. 

One of the broadest tuning antennas 
is the double cone type of Fig. 7, the 



Pig. 7—The cone is a basic ypde-band antenna. 


nearest commercial approach to which 
is the fan type now coming into favor. 
The length of each cone is 0.36 wave 
length; the base of each cone subtends 
an angle of about 22 degrees. The cones 
can be wire cages or be made of thin 
sheet metal. The surge impedance is 
about 68 ohms at the center of the an¬ 
tenna and may be matched by a 72-ohm 
line. 



Fig, 8—The cross, an 
antennd type used 
where non-directional 
reception is desired. 


The cross-type antenna (Fig. 8) is 
one of the newer designs and is non- 
directional. Two dipoles are intercon¬ 
nected by a quarter-wave phasing loop. 

The tubes for the dipoles may be % 
to inch in diameter of aluminum or 
dural stock. The limbs of the dipoles are 
often made telescopic, to permit adjust¬ 
ing the length to suit a given frequency. 

Tronsmissfon lines^ 

The principal types of transmission 
lines are twisted pair, the new plastic 
twin lead, and co-axial cable. Twisted 
pair (surge impedance 72 ohms) is the 
least efficient, but costs the least; the 
flat twin lead is efficient, but it may at 
times pick up interference; the co-axial 
cable is very efficient and free from in¬ 
terference pickup, but is expensive. 

The flat twin lead is available in 75-, 
1D0-, 150-, and 300-ohm impedances. Co¬ 
axial cable comes jn a variety of impe¬ 
dances, such as 50, 75, and 93 ohms. 


Two lines may be connected in parallel 
to halve the impedance. 

Locating the antenna 

The higher the better^is a good rule 
for high-frequency as for all other an¬ 
tennas. Although the theoretical maxi¬ 
mum transmission range is the optical 
horizon, some bending of the waves 
takes place through the atmospheric lay¬ 
ers, and the formulas given below (in¬ 
cluding the chart of Fig. 9) take this 
refraction or bending of the waves into 
account. The formula for calculating the 
reception distance in miles is: 

D (miles) =1.41 V H (feet), 
where H is the height of the transmit¬ 
ting antenna. The receiving antenna is 
assumed to be at ground level. If the 
receiving antenna is high, the range is 
increased proportfonately; and the for¬ 
mula below can be used for computing 
the probable maximum distance for 
regular reception. 

D = 1.41 V~Rt + lAl Vll7, 
where Hi = the height in feet of the 
transmitter antenna, and Hf==rthe 
height in feet of the receiving antenna. 

The distance over which v.h.f. signals 
may be heard varies considerably; this 
fall, one of the editors of this magazine 
had occasional {but not regular) recep¬ 
tion from a dozen 88-108-mc FM sta¬ 
tions, 150 to 600 miles away, using a 
simple dipole about 35 feet high. The 
calculated regular range for some of 
these stations w’as about 50 miles^ so 
reception was probably due to freak 
reflections in a sunspot maximum year, 
or in some cases due to greater than 
normal bending of the wa\’es at the 
horizon. The distance over which v.h.f. 
signals can be heard regularly does not 
vary greatly. The formula gives a good 
hve^age value. 

Long-disfance reception 

For v.h.f. reception at the extreme 
limits of the regular service area of a 


ELEVATION IN FEET 



Fig. 9—Chart shows range vs antenna height. 


Station, the dipole antenna may be 
raised to an extra high elevation, but 
this is not always possible. 

A rhombic antenna i? suitable for 
television or FM reception^ as it covers 
a very wide band of frequencies, 60 
megacycles for example when the an¬ 
tenna is designed for it. The rhombic is 
very sensitive to weak signals and is 
strongly directive. Charts and formulas 
for designing rhombics for different fre¬ 
quencies are given in radio textbooks 
and a number of special antenna hand¬ 
books are also published. 

A single wire several wavelengths 
long is another possible antenna for 
long-distance reception. 

New types of h.f. antennas 

Designers of h.f. antennas have de¬ 
veloped a number of novel types, with 
broad frequency coverage. 

The Andrews Di-Fan TV and FM an¬ 
tenna is designed to intercept a broad 
band (all the TV and FM frequencies 
from 44 to 216 me). The antenna is used 
with a 300-ohm line, and a performance 
curve shows it to be superior to a folded 
dipole. 

Another new departure is to combine 
2 antennas in a single unit, one for the 
reception of the lower h.f. channels and 



Fig. 10—A folded dipole for fwo frequencies. 



the other for receiving the upper h.f. 
channels or frequencies. The 2 antennas 
are suitably joined by a special impe¬ 
dance-matching section. An array of 
this pattern is the Brach type 338 FM 
and TV (Fig, 10). The bands covered 
are 44-108 and 174-216 me. It uses a 
300-ohm line. Two folded dipoles are 
used. 

The cross-type antenna for omnidirec* 
tional FM reception is favored by sev¬ 
eral manufacturers, notably Brach and 
The Workshop Associates. The upper 
and lower dipoles W’hich form the cross 
•are joined through a quarter-wave 
matching section. A 300-ohm twin con¬ 
ductor or cable usually connects the 
cross anten¬ 
na to the re¬ 
ceiving set. 

The joint 
impedance of 
CO m bi n a tion 
about 125 ohms. 

An adjustable 
V-type antenna is 
featured by Pre¬ 
max. The arms can 
be set at various 
angles to suit 
changes in polar¬ 
ization of the re¬ 
ceived wave. The 
impedance varies from 100 to 200 ohms, 
but may be matched by a 300-ohm line. 
The arms are of the proper length to 
resonate at the center of the FM band. 
(See Fig. 11.) 

(Continued on page 126) 
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Fig. 11 — The adjust- 
able-V antenna. 
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WORLD-WIDE STATION LIST 


W ELCOME to the new year, 
and may it bring you all 
kinds of happiness and good 
luck; and the best in dx. May 
it give you a renewed spirit to go after 
that dx. Reports for the past month have 
been much better and more useful than 
during the fall. Perhaps winter is hav* 
ing its usual good effect upon the short¬ 
wave bands. Reports have been received ^ 
from Gil Harris of Massachusetts; 
Charlfe Fox of Indiana; Charles Sutton 
of Ohio; Stathis Linardos of New York 
City; Joe Stanks of New Jersey; S. K. 
Steinfeld of Louisiana; R. C. Berens of 
Pennsylvania; John Winkler of Michi¬ 
gan; Bill Moore of Pennsylvania; the 
U. S. State Department; the Canadian 
Broadcasting Corporation; J. B. Yates 
of New York; the Australian News 
Agency of New York City; and the 
British Broadcasting Corporation. 

Berne, Switzerland seems to be very 
active lately on 11.865 megacycles, being 
reported by nearly every observer. They 
are beamed to Australia on this fre¬ 
quency but come in very well on the east 
and west coasts. Their present schedule 
is Monday, Tuesday, Thursday and Fri¬ 
day, 0215 to 0330; and Tuesday 1000 to 
1100. They are also heard to North 
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America 2030 to 2230, EST. Reports of 
reception may be sent directly to the sta¬ 
tion in Berne, Switzerland. 

Paris is now being heard very well on 
the east coast on 11.845 megacycles from 
2100 to sign-off at 2245. They are also 
heard on this frequency from 1045 to 
1130 but with much poorer results than 
at the later hour. This transmitter offers 
the best reception from France at the 
present time. 

OLR3A from Prague, Czechoslovakia 
is being heard very well on 9.550 mega¬ 
cycles. We have not learned their 
schedule, but they have been heard as 
early as 1430 and have been known to 
sign off at 1700. The news is given in 
English at 1545 and 1646 hours. VLB9 
in Shepparton, Australia, is being heard 
in the late afternoons with the news in 
English at>1530. The frequency is 9.61-5 
megacycles. “The Voice of Australia” is 
also heard beamed to North America 
from 1000 to 1115 and 1500 to 1630 daily 
on 11.760 megacycles. The call used on 
this frequency is VLA8. 

XMTA irom Changsha, China* has 
been heard on the east coast at 0650 on 
12.220 megacycles with a fair signal. 
This is a very good catch and was re¬ 
ported to us by Gil Harris. He also re¬ 


ports hearing PZR in Paramaribo, 
Surinam on 10.970 megacycles at 1717 
hours with music. PJCl in Willemstad, 
Curacao is being heard consistently on 
7.250 megacycles from 1630 to*2130; but 
they are also on from 1130 to 1230 hours. 
We would like some reports on these 
hours so that we may check on their 
schedule for this noon broadcast. 

EPB in Teheran, Iran, is being heard 
at 0715 on 15.100 megacycles. LKQ in 
Norway is being heard on 11.735 mega¬ 
cycles at 0800. A transmitter in Fin¬ 
land was reported being heard on 
9.495 megacycles at 0710. PCJ in the 
Netherlands has been reported in the 
25-meter band using 11.730 megacycles 
at 1820. Has anyone else heard this sta¬ 
tion? It was reported from the east coast 
in November. FHE3 from Dakar is re¬ 
ported by Charles Sutton at 0215 on 
11.712 megacycles and is also reported 
as being heard at 1500 to 1600. SBP in 
Stockholm on 11.700 megacycles at 0140; 
and SDB2 in Stockholm on 10.780 meg¬ 
acycles at 2000 to 2100. 

Inca, Peru is heard on 9.815 mega¬ 
cycles from 2000 to 2400 with a power 
of 150 watts. 

All schedules are Eastern Standard 
Time. 


Freq. Station Location and Schedule Fred. Station Location and Schedule Frwj. Station 


Location and Schedule 


11.720 CkRX 
1 1.720 OTC 

11.720 WRUW 

11.720 WRUL 

11.730 WRUL 

11.730 KG EX 

11.7to COCY 
11.740 CEII74 
11.740 HVi 

il.750 GSO 

11.770 WGEA 

17.770 KnBI 
11.780 HP5G 
11.780 

11.790 WLWO 
11.790 WRUA 
11.790 KNBI 
11.810 KCBF 
11.810 WOOW 
11.810 WGEA 
11.820 GSN 

11.830 WCBN 

II.83G WNRX 
11.830 

• M.830 CXA19 
11.830 
I1.84G 

11.840 VLC7 
11.848 


WINNIPEG. CANADA; 1000 to 2000 
LEOPOLDVILLE, BELGIAN CONGO: 

0530 to 9730 ^ ^ 

BOSTON. MASSACHUSETTS; Cen¬ 
tral American beam. 1730 to 1900 
BOSTON. MASSACHUSETTS; Cen¬ 
tral American beam. 2000 to 2100 
BOSTON. MASSACHUSETTS; Euro¬ 
pean ^am. 1410 to 1700 
SAN FRANCISCO. CALIFORNIA*. 
Philippine beam. 0030 to 0345; 
Otno to 1005 

HAVANA. CUBA: 0830 to 0100 
SANTIAGO. CHILE; 1700 to 2400 
VATICAN CITY: 0015 to 0025; 0830 
to 0900: 1100 to 1145 
LONDON, ENGLAND: 1215 to 1600. 
1815 to 1200 

SCHENECTADY, NEW YORK; Eu- 
roi>'‘an beam. 1515 to 1805 
DIXON. CALIFORNIA: South Amer¬ 
ican beam. 1900 to 2400 
PANAMA CITY. PANAMA; 0745 to 
1000: 1200 to 2230 

MOSCOW. U.S.S.R.; 0900 to 1000: 

2000 to 2130: 2200 to 0100 
CINCINNATI. OHIO: South Ameri¬ 
can beam. 2000 to 2200 
BOSTON, MASSACHUSETTS; Euro¬ 
pean beum, 1430 to 1805 
DIXON, CALIFORNIA; Chinese 
beam. 0230 to 0345: 0400 to 1005 
DELANO. CALIFORNIA; Alitkan 
»r. 2215 to 034.5 

NEW YORK city; European beam. 
0500 tc 0715 

SCHENECTADY, NEW YORK; Bra- 
all I an beam. 2000 to 2200 
LONDON. ENGLAND; 2300 to 0030; 
0100 to 0500; 1030 to 1430: 1700 to 
2030 

new YORK city; Caribbean beam. 
1715 to 1745; Mexican beam, 1800 
to 0100 

NEW YORK CITY; European beam. 
1400 to 1700 

MOSCOW U.S.S.R.; 2200 to 0600. 

0730 to 0845 IlOO to 1600 
MONTEVIDEO, URUGUAY; OCOO to 
2200 

CONSTANTINE. ALGERIA: 0030 to 
0300; 1200 to 1800 
MANILA. PHILIPPINES; Rost 
Asia beam. 0400 to 1005 
shepparton. AUSTRALIA; 0800 
to 0015 

PARIS. FRANCE; 0000 to 0045: 0100 
to 0145. 0.545 to 0615; 1045 to 1130; 
1315 to 1730; 1830 to 2345 


11.870 WNRA NEW YORK CITY; European beam. 

1715 to 1800 

11.870 Munich II MUNICH. GERMANY: European 

beam. 1200 to 1700 

11.880 MOSCOW. U.S.S.R.; 2200 to 0600; 

0720 to 1900 

11.880 LRR ROSARIO, ARGENTINA; 0600 to 

1800 

11.880 MOSCOW. U.S.S.R.; 2200 to 0230 

11.890 KWIX SAN FRANCISCO. CALIFORNIA; 

JaPancBe-Chlneso beam. 0400 to 
0930 

11.900 KWID SAN FRANCISCO. CALIFORNIA; 

South Pacific beam. 0015 to 0630 
11.900 XGOY CHUNGKING. CHINA; 0500 to 0630; 
1045 to 1145 


11.900 CXAIO 
11.930 GVX 

11.960 HEK4 
11.970 FZI 

11.990 CSX 
12.000 CEll 8 t 


MONTEVIDEO. URUGUAY: 1830 to 
2115 

LONDON. ENGLAND: 0515 to 0530; 
0600 to 0630; 1700 to 0730; 0745 to 
0900 

BERNE. SWITZERLAND; 1G45 to 
1715 except Saturdays 
BRAZZAVILLE. FRENCH EQUA> 
TORIAL AFRICA; 0000 to 0230; 
0445 to 0800; 0930 to 1030; 1100 to 
2020 

LISBDN. PORTUGAL; 0800 to 1000 
SANTIAGO, CHILE: 0600 to OSOO; 
IGO 9 to 2300 

(Continued on page 106 ) 




SuggeBted by 
Frank Beaven 
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Rudio Set and Service Review 


4 RCA 030TS Teievision Receiver 



T he RCA Model 63QTS is a 30-tube, 
table-model television receiver with 
a 10-inch direct-viewing cathode- 
ray tube which produces a picture 
SV 2 inches wide and 6% inches high. It 
is self-contained and receives signals on 
channels 1 through 13 with true FM re¬ 
ception of audio signals. Designed for 
operation from 117-volt, 60-cycle lines, 
it consumes 320 watts. 

Seven operating controls are conveni¬ 
ently placed on the front panel. Sym¬ 
metrical panel layout and concentric 
shafts on 6 controls simplifies operation 
of the set. The brightness, horizontal and 
vertical hold, contrast, volume and on- 
off switch, station selector, and fine or 
vernier tuning controls are on the panel. 
The vernier control provides a variation 
of ± 300 kc on channel 1 and 760 kc on 
channel 13. 

The sound channel 

The receiver's sound channel shares 
a 6J6 r.f, amplifier, 6J6 converter, and 
6J6 oscillator with the video channel. 
There are then two 6BA6 21.25-mc i.f, 
amplifiers, a 6AU6 limiter, and a 6AL5 
discriminator that feeds into an audio 
amplifier consisting of a 6AT6 and a 
6K6-GT. The power amplifier develops 
2,5 watts of undistorted power in a 
6-inch speaker. 

The video channel 

Four 6AG5’s are used in the 25,75-mc 
video i.f. amplifier stages. They are 
stagger-tuned to provide a 4-mc band 
width. The video detector uses half of a 
GAL5 and works into a 2-stage video 
amplifier. The other half of the 6AL5 
is the d.c, restorer. The second video 
amplifier drives the grid of the 10BP4 
cathode-ray tube. 

Sync signals are taken off the plate 
of the d.c. restorer and applied to a 
6SK7 sync amplifier with such polarity 
that noise pulses greater than the sync 
are effectively eliminated. The output 
of the sync amplifier is positive. When 
these signals are applied to the grid of 
the CSH7 sync separator, the video and 
blanking signals are removed, leaving 
only sync signals. These are properly 
polarized and clipped by the second sync 
amplifier, half of a 6SN7. The vertical 
pulses are passed through an inte¬ 
grating network to the vertical b.t.o, 
(blocking tube oscillator). The 6J5 ver¬ 
tical oscillator is coupled to the grid of 
a 6K6 which further amplifies the de¬ 


flection signal and couples it to the 
vertical deflection coil. 

The 6K6 horizontal oscillator produces 
sine waves of opposite polarity on the 
plates of the 6AL5 horizontal sync dis¬ 
criminator. Horizontal sync pulses from 
the second sync amplifier are passed 
through a differentiating network to the 
center tap on the secondary of T108, so 
that when the horizontal sync pulses and 
the horizontal oscillator ai'e in phase, 
the output of the discriminator is zero. 
When the oscillator is out of phase, the 
discriminator develops a voltage that is 
applied to the grid of the 6AC7 react- 
ancejtube. This tube is across the oscil- 
latgr winding and effectively varies the 
inductance to bring the oscillator back 
into phase with the sync pulses. 

In some instances, the transmitted 
sync pulses may be unintentionally 
phase-modulated. Under these condi¬ 
tions, it may be difficult for the discrim¬ 
inator to follow variations in phase, and 
the picture will shift rapidly back and 
forth horizontally. If this trouble arises, 
and it has been determined that it is 
caused by phase modulation and not 
some maladjustment in the set, remove 
the connector from between terminals 2 
and 3 on the sync link (JIO on the rear 
of the chassis) and place it between 
terminals 1 and 2, This connects con¬ 
denser Cl71 into the circuit and in¬ 
creases the speed of the discriminator 
response, thus producing a more stable 
picture. 

The horizontal oscillator generates 
sine waves between its- cathode and 
screen grid. Its peak-to-peak grid 
voltage is in the order of 130, This high 
grid drive produces a square wave in 
the plate circuit. The oscillator plate is 
connected to a discharge tube (one-half 
of a 6SN7) through a differentiating 
network, Cl76 and R202. 

The discharge tube shapes the wave 
form so the horizontal amplifier output 
tube produces the proper current in the 
horizontal deflection coil. A special out¬ 
put transformer matches the deflection 
coil and provides a source of energy for 
operating the kickback power supply 
for the anode of the picture tube. The 
operation of this circuit is discussed in 
the article Servicing Tdevisers on page 
50 of this issue. 

The low-voltage power supply delivers 
filament, plate, and bias voltage for the 
receiver. It uses two 5U4's in parallel 
delivering 400 volts d.c. at 290 ma, A 
62-ohm speaker field coil is used with 
160 ^if of filter capacitance. 

Servicing and installatian 

A number of controls, other than the 
i.f. and r.f. adjustments, ai*e important 


to proper operation of this television re¬ 
ceiver, These seldom require adjust¬ 
ments and are not mounted on the front 
panel. The horizontal centering, focus, 
vertical linearity, horizontal oscillator 
frequency, height and horizontal drive 
controls are on the rear of the chassis 
and have knobs for adjustments. Other 
controls are: width (rear chassis—screw 
driver adjustment), horizontal linear¬ 
ity (top chassis—screw driver adjust¬ 
ment), horizontal oscillator phase (bot¬ 
tom chassis adjustment), focus coil (top 
chassis—wing-nut adjustment), ion trap 
coil (top chassis—thumb-screw adjust¬ 
ment) , and deflection coil (wing-nut ad¬ 
justment from top of chassis). 

Be careful when installing or servic¬ 
ing this or any television receiver. Volt¬ 
ages are lethal, and an imploding cath¬ 
ode-ray tube can do serious damage 
and cause personal—even fatal—in¬ 
juries. Do not install, handle, or unpack 
a cathode-ray tube without wearing 
heavy gloves and shatterproof goggles. 
All persons not so equipped should be 
kept at a safe distance. The bulb of the 
tube is highly evacuated, and any undue 
pressure or scratches on the bulb can 
cause the glass to rupture. 

Be careful when servicing the set 
with protective covers removed. There is 
danger of contacting high voltage, and 
HIGH VOLTAGE IS DANGEROUS! 

For servicing this receiver, the manu¬ 
facturer recommends a signal genera¬ 
tor, sweep generator, oscilloscope, and 
electronic voltmeter. 

The signal generator should provide 
frequencies between 19,75 and 27,75 me, 
and 45.25 and 215.75 me. The output on 
these frequencies should be adjustable 
and at least 1 volt maximum. If the sig¬ 
nal generator is not crystal-controlled, 
a heterodyne frequency meter with crys¬ 
tal calibrator is required for checking 
the generator's accuracy. Make voltage 
measurements with an electronic volt¬ 
meter equipped with a high-voltage mul¬ 
tiplier probe to permit measurements up 
to 10 kv. An r.f, sweep generator, cover¬ 
ing from 18 to 30 r c with 1-mc sweep 
and from 40 to 90 n. and 170 to 225 me 
with a 10-mc sweep, is required for use 
with an oscilloscope. The 'Scope should 

(Continued on page 140) 
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SERVICINO TELEVISERS 

Tile more eoiumoii faiilti$ in 
a vision receiver and how 

to locate ami remedy them- By milton S. kiver 


A TELEVISION receiver is two- 
receivers in one: a sound re¬ 
ceiver and a “siglit” receiver. 
Whatever occurs within the set 
must flash a trouble signal in the loud¬ 
speaker or the cathode-ray image tube, 
or both. It remains then for the serv¬ 
iceman to interpret such signals and cor¬ 
rect the trouble. 

The major servicing divisions of a 
television receiver are shown in Fig, 1. 
The type of signal present in each cir¬ 
cuit is indicated, together with the 
front-panel and secondary controls. The 
diagram reveals that sound and video 
signals follow a common path only in 
the r,f. section of the receiver. There¬ 
after the two sigpials separate and fol¬ 
low individual paths. 

The audio system leads to the loud¬ 
speaker; the video system to the 
cathode-ray tube, which also receives 
voltages from the horizontal and verti¬ 
cal deflection systems and the high- 
voltage power supply. In many of the 
newer sets, the high-voltage power sup¬ 
ply is essentially part of the horizontal 
deflection system. This trend toward the 
flyback method of generating high 
voltages is on the upgrade. 

To the intelligent serviceman these 
facts will immediately suggest the fol¬ 
lowing: 

1. If a circuit defect affects one sys¬ 
tem but not the other, the fault lies 
somewhere between the point where the 
audio and video signals separate and the 
end of the system affected. 

(For example, a set brought in for re¬ 
pair w'orked normally on the sound but 
produced no images on the screen. Ob¬ 


viously the defect existed in some stage 
of the video system. Just as obvious was 
the fact that the front end of the set 
was operating normally because both 
audio and video signals were present 
there. One of the video i.f, tubes was 
found to be defective.) 

2, A defect affecting both systems 
must exist in circuits which are com¬ 
mon to both. Common stages include 
the r.f. amplifier, the mixer and oscil¬ 
lator tubes, and the low-voltage power 
supply, 

3, The final image is a composite of 
several different voltages acting on the 
cathode-ray tube. Each voltage pos¬ 
sesses its own definite characteristics, 
and from these indications the proper 
section of the receiver can be identified. 

These are the essential servicing 
facts that the serviceman must know to 
tackle a television receiver effectively. 
Typical receiver troubles are analyzed 
in the following paragraphs to show' 
how the analysis is carried from out¬ 
put indication to the specific stage and 
component. Whenever possible, the de¬ 
fect will be tied in with the television 
receiver schematic shown on page 49, 
which will be referred to as Fig, 2. The 
set shown is the latest RCA table-model 
receiver 630TS, employing 30 tubes, a 
10-inch cathode-ray tube, flyback-type 
high-voltage power supply, and a phase- 
synchronized horizontal deflection sys¬ 
tem, The circuit was chosen because its 
design is followed by many radio man¬ 
ufacturers, all of whom are RCA li¬ 
censees. 

The test equipment required for a 
thorough servicing job consists of: 


1. R.P\ Sweep Generator with the 
following characteristics: 

(a) Frequency ranges: 

15 to 30 me with sweep width 
adjustable to 10 me; 

40 to 90 me with a 10-mc sweep 
width ; 

170 to 225 me with a 10-mc 
sweep width, 

(b) Output constant on all ranges 
and on all attenuator positions. 

(c) Output variable up to 1 volt. 

2. Cathode-Ray Oscilloscope with a 
wide-band vertical deflection sys¬ 
tem. 

3. Vacuum-Tube Voltmeter with a 
high-frequency probe permitting 
reliable measurements up to 2^0 
me. 

4. Signal Generator capable of pro¬ 
viding individual frequencies from 
15 me to 225 me. This generator 
will serve to establish definitely the 
location of frequency points on the 
i.f, and r.f. response curves, to pro¬ 
duce marker signals, and to peak 
trap circuits and individual tuning 
coils, when necessary. 

Before we begin the analysis, a word 
first about checking tubes. They are by 
far the most common source of trouble 
in television receivers. This does not 
mean that, as soon as a receiver is 
brought into the shop, the tubes are all 
immediately yanked out and tested. 
What is meant is that, as soon as a 
defect is traced to a certain section of 
the receiver, the tubes in that section 
are tested first, 

R.F. system defects 

A defect in the r.f. system, which can 
include the antenna and lead-in trans¬ 
mission line, is indicated by no picture, 
sound, or sync. On the screen, only the 
scanning raster is seen. The absence of 
both video and audio immediately points 
to the r.f, system where both signals 
follow a common path. Check tubes 
VI, V2 and V3 in this section. (Fig. 
2.) Measure the oscillator grid voltage. 
The value should be between 4.5 and 6.5 
volts. If these indications are normal, 
then a sweep (FM) signal generator 
should be connected across the input 
terminals and set at the audio carrier 
frequency. If the trouble lies in the an¬ 
tenna or transmission line, a single 
audible note will be obtained from the 
loudsi>eaker. Physical examination of 
the antenna system will generally re¬ 
veal any broken conductors. 
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Trouble seldom arises in the tuned 
circuits of the r.f. stages. However, if 
one of the coils should open up, it can 
usually be detected by switching the 
set to a higher channel. Doing this au¬ 
tomatically cuts out the defective coil, 
permitting the receiver to function nor¬ 
mally again. If no stations are operat¬ 
ing at the higher frequencies, loosen 
the transmission line and brush its end 
leads across the receiver input terminals. 
Bursts of noise will be heard in the 
loudspeaker (yes, even with FM), and 
flashes of light will appear on the 
screen. If the signal path is broken at 
any point in the r.f. system, these in¬ 
terference or noise voltages will be un¬ 
able to pass and thei'e will be no indi¬ 
cation, either in the loudspeaker or on 
the screen. 

An inoperative oscillator can usually 
be detected by noise heard in the loud¬ 
speaker and noise flashes visible on the 
image screen. No station is received in 
any position, and no oscillator grid volt¬ 
age can be measured. 

These are the primary difficulties that 
beset the front-end portion of the re¬ 
ceiver. 

Audio i.f. and o.f. system 

Troubles arising in the audio poition 
of the receiver manifest themselves by 
the absence of sound from the loud¬ 
speaker and the appearance of a nor¬ 
mal image on the screen. The defective 
stage can be localized, 9 out of 10 times, 
by tapping the grid terminals of each 
tube in the audio system in turn, start¬ 
ing with the audio output tube and 
working back progressively toward the 
receiver mixer. So long as the portion 
of the audio system is working, a 
thumping noise will be heard from the 
output when the linger taps the grid of 
a tube. This method of quick testing 
will work with most FM systems. When 
the results of the test are inconclusive, 
the use of a sweep signal generator is 
recommended. The method of testing 
now becomes one of signal tracing, not¬ 
ing where the passage of the signal be¬ 
comes blocked. 

Another difficulty sometimes encoun¬ 
tered is distorted sound output (or no 
sound at all) coupled with poor image 
quality. The cause of this lies in the 
oscillator. Due to heat, dust, or pro¬ 
longed operation, the oscillator fre¬ 
quency may drift sufficiently to detune 
the FM and distort the video signal. The 
solution is a realignment of each oscil¬ 
lator coil. On jobs of this sort, it is best 



Fig. 3— A pdftern due fo oscilUfor trouble. 
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to keep the set working in the shop for 
two to three days to make certain that 
the trouble does not reappear. 

Video and video i.f* amplifiers 

1, Lfwge objects and letters appear 
smeared in image (see Fig 3), but sound 
comes through clear and undistorted. If 
the sound is unaffected, the trouble must 
be in the video system. The path ex¬ 
clusively devoted to the video signal 
contains the video i.f, amplifiers, the 
video detector, and the video amplifiers. 
Smearing in an image indicates poor 
low-frequency response or tube distor¬ 
tion. Therefore, the trouble is probably 
in the video amplifiers where special- 
frequency compensating networks are 
employed. 

Check defective coupling, bypass con¬ 
densers, or grid load resistors in the 
video amplifiers, VI15 and VI16. Check 
C138, C140, C141, C223B, R138, R142, 
R143, R148, etc. Smearing may be due 
to an overloaded video amplifier or a 
defective component affecting the low- 
frequency response. Overloading of the 
video amplifier may arise because of 
insufficient bias on the control, resulting 
in grid current. Check the bias and pos¬ 
sible grid current of V115 and VllC 
(Fig. 2). 

2, Loss of fine detail and blurring of 
small objects. This defect is most ap¬ 
parent when the station test pattern 
is received; the vertical wedges are 
not sharp and clear, and adjustment 
of the focus control does not clear up 
the difficulty. 

The fine detail in a television image 
is a function of the higher frequencies. 
Detail losses may be due to improper 
alignment of the r.f, and i.f, tuned cir¬ 
cuits; defective video amplifier tubes 
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Fig. A —Affenuafion pad for weakening signal. 

Vll5 and V116; defective peaking coils 
L187, L188, L189,L190, L191 and L192; 
and finally, defective interstage coupling 
condensers, such as C138, C140 and 
Cl41. It is well to remember that lower- 
priced receivers are generally designed 
for less than the full 4.0 me video re¬ 
sponse. Consequently, the images in 
these sets will not contain as much de¬ 
tail as those produced in more carefully 
designed receivers. 

3. High distorted image, especially 
when the contrast control is in maxi¬ 
mum position. Sound, however, is clear. 
The contrast control is a gain control 
employed in the video i.f. system (R131, 
Fig. 2). If the image can be partially re¬ 
stored to normal by lowering the set¬ 
ting of the contrast control, it is an in¬ 
dication that too strong a signal is be¬ 
ing received. Alter the position of the 
antenna or insert an attenuation pad 
between end of transmission line and 
receiver input terminals. (See Fig 4.) 

If the distortion cannot be corrected 
by the contrast control the grids (pos¬ 
sibly even the contrast control) have 
become grounded, causing all tubes con- 

Y. 


trolled to operate at maximum amplifi¬ 
cation. Check grid bias of each i.f. 
tube, 

4. Appearance of dark horizontal 
lines across an image (Fig. 5) may be 
due to either a poorly filtered powered 
supply or the existence of audio voltages 
at the image tube control grid. The fol- 



Fig. 5—Poor filtering causes this pattern. 



Fig. 6 —^Another pattern due to poor filtering. 


lowing procedure will demonstrate how 
the source can be determined quite 
readily: 

a. Poorly filtered loxv-voltage power 
supply. Two stationary, wide black bars 
will appear across the screen accompa¬ 
nied by an audible hum from the loud¬ 
speaker, The low-voltage power supply 
is common to both systems. The cause 
will be traced to a defective filter con¬ 
denser in the low-voltage power supply. 
(See Fig. 6,) 

b. Audio voltages at the grid of the 
image tube. The dark lines produced 
vary in intensity. Sound signal is par¬ 
tially or totally distorted. This imme¬ 
diately points to some component in the 
r.f. stages. To correct, adjust the Fine 
Tuning control. When the same visual 
indication is obtained, with a normal 
sound output, the source of trouble is in 
the video i.f. stages. Realign the audio 
trap circuits. Cl5 is he Fine Tuning 
control. T2 and T105 a^e the audio traps 
in the video system. 

The image tube 

1. Cathode-ray tube screen is brightly 
illuminated and brightness control is 
ineffective; sound is normal. Image ap¬ 
pears thin and washed out but is held 
perfectly in place by the sync, pulses. 

Again a defective stage in the video 
system is indicated, according to ordi¬ 
nary reasoning. This time, however, the 
trouble is at the cathode-ray tube. The 
(Continued on following page) 
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reasoning is: A weak signal will pro¬ 
duce a thin, watery image, but this is 
always accompanied by noise spots 
(snow in the image) and poor synchron¬ 
izing action. Since neither of the two 
latter are present, the bias control 
(brightness knob) of the cathode-ray 
tube must be the cause. Check the volt¬ 
age between the control grid and cath¬ 
ode of the image tube. Check the bright¬ 
ness control R152 for continuity. If this 
potentiometer is good, try another cath¬ 
ode-ray tube. There may be leakage be- 
tw^n the image tube grid and cathode. 
A gassy tube will produce the same 
symptoms. 

2. Picture is small; mask not com¬ 
pletely filled. Picture size is controlled 
by 2 factors: the vertical and horizontal 
deflection voltages, and the deflection 
yoke placement. Check the latter first 
by moving the deflection yoke along the 
neck of the tube. If this still doesn't 
produce the proper-size image, check 
the B-plus output of the low-voltage 
power supply. Too low voltage can be 



Fig. 7—Deflection yoke is improperly placed. 


the cause. When the image is small in 
one direction only, check the output of 
that particular deflection system. 

3. Picture is on slant. (See Fig. 7.) 
For electromagnetic deflection tubes, ro¬ 
tate deflection yoke; for electrostatic 
deflection tubes, turn the tube to level 
up the picture. 

4. No raster shows on screen. Check 
alignment of ion trap L203 and L202. 
Coils may be reversed, improperly posi¬ 
tioned, or open. An additional cause pro¬ 
ducing the same absence of raster is 



Fig. 8—The ion trap position is Incorrect. 


noted in the section dealing with hori¬ 
zontal deflection. 

6. The appearance of a dark area on 
one edge of the screen can be traced 
directly to an improper alignment of the 
ion trap. (See Fig. 8.) 


Verficol deflection foults 

1. Thin horizontal line indicates a 
lack of vertical deflection voltage, just 
as it does in any oscilloscope. Check the 
vertical oscillator and vertical aaiplifier 
tubes. If these are in working condition, 
measure the voltage in these circuits. 
With power off, make resistance and 
continuity tests. 

2. Picture '^bounces” when set is 
jarred or heavy trucks pass nearby. 
Check all tubes in vertical system for 
microphonics. Best test is to replace each 
tube, in turn, with one known to be good. 

3. Picture height is insufficient, but 
width is correct. If the set is function¬ 
ing normally, adjustment of the height 
control will produce the proper picture 
height. Inability of the control to pro¬ 
duce the desired height may be due to 
one of the following defects: 

a. Defective vertical amplifier tube 
VI22; 

b. Lowered plate and screen voltages 
on vertical amplifier and vertical oscil¬ 
lator tubes V121 and V122. 

4. A picture compressed at top indi¬ 
cates poor linearity of the vertical de¬ 
flection voltage. The vertical saw-tooth 
deflection w'ave is developed in VI21, 
amplified by V122, and then applied to 
the vertical deflection coils. Poor linear¬ 
ity, then, must be due to defects in these 
2 circuits. Try correcting the image by 
adjusting R178, the vertical linearity 
control. However, if these adjustments 
fail, change the vertical output tube 
V122. If the defect still persists, check 
(preferably replace) Cl58, R174 (where 
deflection wave is produced), and C222B, 
C221C. Each of these components could 
affect the form of the vertical deflection 
voltage. Finally, grid, plate, and screen 
voltages should be checked against the 
manufacturer's recommended values. 
Line overlapping or image compression 
in the vertical direction can be due to 
lowered tube potentials. 

5. Inability to center image vertically. 
(This analysis may also be applied to 
the horizontal centering control.) 

Electrostatic Deflection Tithes, 
Open resistor in centering network. 
Check the contacts on the control po¬ 
tentiometer first. Then check continuity 
to cathode-ray tube socket from the 
centering resistors. Test for dirty con¬ 
tacts at socket of cathode-ray tube. 

b. Electromagnetic Deflection Tubes, 
Test for open resistor in centering net¬ 
work. Measure the voltage across the 
centering control. If this is low, measure 
the low-voltage B-plus. A low value at 
either point can produce a restricted 
centering range. Finally, if all these 
points check properly, the trouble may 
lie in the cathode-ray tube itself. The 
electron gun may have become tilted due 
to some sudden jarring of the tube. In 
Fig. 2, the vertical and horizontal cen¬ 
tering control resistors are R81 and R21. 

Horizonfol deflecHon 

Most of the television receivers cur¬ 
rently manufactured employ the flyback 
method of developing high accelerating 
potentials for the cathode-ray tube. 
Consequently, any trouble affecting the 
horizontal deflection system will usually 



Fig. 9—Horizontal linearity circuit defect. 


kill the high voltage, eliminating all 
visible traces from the cathode-ray tube 
screen. When all the tubes in a television 
set are lit and the cathode-ray tube is 
dark, the serviceman should first concen¬ 
trate on the horizontal deflection system. 
Sound will be heard in the loudspeaker. 

It is well to distinguish between a 
dark screen which is due to no high volt¬ 
age, and a screen containing a scanning 
raster but no image. The latter diffi¬ 
culty, when accompanied by a normally 
functioning audio system, indicates a 
defective video system. In this case, the 
horizontal deflection system and the 
high-voltage power supply are both 
operating satisfactorily, as evidenced by 
the appearance of the scanning raster. 

1. Lines in image are bent or elon¬ 
gated. (See Fig. 9.) This indicates a 
defect in the horizontal linearity circuit. 
Adjust the horizontal linearity control 
L201 according to the manufacturer's 
recommendations. If this fails, change 
the horizontal output tube V126 and the 
reaction scanning or damping tube 
V128. Check the saw-tooth generating 
network. (Cl79, R210 and R187). Fin¬ 
ally, check all resistors and condensers 
directly associated with the horizontal 
linearity control. 

2. Light vertical strips down left-hand 
edge of image are generally due to a 
defective damping tube V128. In the 
circuit of Fig. 2, Cl81 and R209 also 
niay be at fault. With this defect, the 
picture may sometimes fold back on it¬ 
self at the left-hand side. 

The appearance of a dark vertical 
strip instead of a light strip generally 
can be traced to the horizontal output 
tube VI26 or to an improperly adjusted 
horizontal drive control. 

Inferprel’oHon fhe key 

The key to television servicing is the 
serviceman's ability to interpret what 
he sees on the image tube and hears 
from the loudspeaker. The foregoing 
discussion illustrates how the effect is 
first studied by comparing the audible 
and visible outputs of the receiver and 
then deducing where the defect is. This 
process will be speeded up with experi¬ 
ence and by a thorough knowledge of 
what each particular stage contributes 
toward the formation of the final image. 
The serviceman must know how a tele¬ 
vision receiver operates. 

One final thought concerning tele¬ 
vision receiver servicing. The horizontal 
and vertical deflection systems develop 
distinctive wave forms which can be 
(Continued on page 130) 
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Universal Speaker 
For Field or Bench 

By SIDNEY S. FLEISCHMAN* -— 



All indications are on the instruments panel. 


I T is a rarity when a test instrument 
manufacturer comes up with an in¬ 
strument that can really be called 
different. This instrument, complete¬ 
ly self-contained, is a universal test 
speaker. Included in it, in addition to 
the speaker, are a resistance-capaci¬ 
tance substitution decade, continuity 
tester, and output meter. 

It has been designed, not as an auxil¬ 
iary test instrument, but as a basic unit 
to be used in conjunction with other 
equipment for both rapid and efficient 
radio service work. 

The test speaker section uses a simple 
method of speaker matching with a 
specially designed universal output 
transformer, which matches load im¬ 
pedances up to 25,000 ohms (Fig. 1). 
Dynamic and permanent magnetic types 
of speakers can be tested equally well. 
The various load impedances are select¬ 
ed from the chart on the front panel. 
(This feature in itself is most desirable, 
since the chart cannot be lost as instruc¬ 
tion sheets sometimes are.) 

A serviceman who suspects an open 
field can open the field circuit and easily 
select the proper field impedance from 
500 to 2,500 ohms by plugging a pair of 
test leads into the proper tip jacks. 

If the output transformer is suspected 
of being defective, open the primary cir¬ 
cuit of the defective transformer and 
connect the test leads from the tip jacks 
marked Input to the plate and the B- 
of the output tube. Proper selection of 
the input with tip jacks 1, 2, and 3 de- 

•Test Craft Instrument Co., New York, N. Y. 


pends entirely upon the output tube or 
tubes and the circuit being tested. Con¬ 
nection can be made to either push-pull 
tubes or single-ended stages. The load 
resistance and input jacks are selected 
according to the chart on the front 
panel. 

A speaker suspected of having a de¬ 
fective voice coil can have a new voice 
coil substituted by plugging into the 
tip jacks marked V.C. The leads from 
the output transformer to the defective 
voice coil are opened and the connection 
made across the secondary of the output 
transformer in the receiver under test. 
Both capacitance and resistance substi¬ 
tutions are available on the front panel. 
Six resistance values of 400, 50,000, 
100,000, and 500,000 ohms and 2 and 5 
megohms are available, as well as 7 
capacitance values, .001, .01, .05, 0.10, 
0.25, 30, and 50 pf. These values, when 
used for grid-bias, coupling, bypass, and 
filter purposes, are perhaps the most 
common ones used in servicing. Simple 
continuity tests of resistance and ca¬ 
pacitance are also available. 

The line cord, located at the rear of 
the cabinet, should be plugged into any 
117-volt a.c., 60-cycle source. Test leads 
are connected from the tip jacks marked 
^'Rbs. and Cap.'' to the component under 
test. Be careful when handling the test 
leads, since some line potential is across 
the test leads during the continuity 
tests. 

Condenser leakage can also be tested 
with the neon indicator. An open con¬ 
denser is indicated by failure of the neon 


to light. If the condenser is shorted, the 
neon tube glows continuously. A leaky 
condenser is indicated by a series of 
rapid flashes, the percentage of leak¬ 
age being determined by the rapidity of 
the flashes. Resistors can be tested for 
continuity in the same fashion. When 
checking resistors, the neon indicator 
glows continuously, the brilliancy of the 
neon varying with the resistance. 

An output meter is also incorporated 
in the instrument. The receiver should 
be aligned in the conventional manner, 
the brilliancy of the neon tube being 
continuously observed. Maximum bril¬ 
liancy indicates full and proper align¬ 
ment. 

Details of the physical construction of 
this instrument may be seen in the pho¬ 
tographs. The condensers used in the 
instrument are rated at 600 volts, with 
the exception of the 2 electrolytic con¬ 
densers which are rated at 150 volts. The 
resistors are rated at % watt. The voice 
coil of the speaker is 3.5 ohms, but this 
is immaterial since the speaker is fixed 
and the transformer varied. The tapped 
resistor, a heavy-duty, wire-wound type, 
is mounted on the side of the speaker. 
This resistor is tapped at 500,1,000, and 
1,500 ohms, the 2,500-ohm tap being the 
full-length or maximum resistance. It 
is used when making field replacements 
or substitutions. The entire unit is 
mounted on the front of the panel, the 
rear of which is easily accessible by 
removing the 6 panel mounting screws, 
and is housed in a grey wrinkled metal 
can measuring 10 x 7 x 6 inches. 
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As can be seen from ihe schematic, this Is not simply a test speaker, 
but also has facilities for substituting condensers and refistQrs. e$ 
w.ell as for continuity tests (with the neon tube). This makes It more 
versatile for use In the field and a real timesaver on the bench. 



Rear view of the speaker panel, on which all components are mounted. 
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TELEVISION TROUBLE CHART 


The screen of an im proper I y-operat- 
ingr television receiver is literally a 
si^i board pointing out probable loca¬ 
tions of the trouble. Special test pat¬ 
terns which are transmitted by tele¬ 
vision sUitions from time to time, par¬ 
ticularly at the beginning of a broad¬ 


cast, help the radioman find the defect 
In the chart below, which was pre¬ 
pared by engineers of the National 
Radio Imtitxite, the effect on the tele¬ 
vision screen is described in the left- 
hand column. Its probable cause is listed 
in the middle column, and the likely 


remedy is given at the extreme right. 
Unless otherwise indicated, you may as¬ 
sume that the sound section of the re¬ 
ceiver is operating normally and that 
all picture characteristics except those 
mentioned in the left-hand drawing ai'e 
essentially normal. 


OBSERVED EFFECT 

PROBABLE Causes 

REMEDIES 

1. No image, pattern or »pot on C-R tube evan 
when brilliancy control is fully advanced. 

1. Failure of high-voltage power pack. Excessively 
high negative bias on C-R tube grid. Image or 
pattern is entirely off the screen. Defective C-R tube. 

1. Check high-voltage power pack. Check C-R tube 
bias. Check settings of beam centering controls 
Try another C-R tube. 

2. No Image. Raster is present. Back traces are visi¬ 
ble when brilliancy control is advanced, and are 
stationary. 

2. Defect in video amplifier or its power supply 
connections. (Stationary raster indicates synchro¬ 
nizing impulses are controlling sweep circuits.) 

2. Check tubes, parts and leads in the v.f. amplifier 
between the clipper connection and the C-R tube. 

3. No image. Raster is present. Back traces are 
visible when brilliancy control is advanced, but are 
moving. 

3. “Defect in video l.f. amplifier, video detector, 
video amplifier stages ahead of clipper input con¬ 
nection. 

3. Check tubes, parts and leads in signal and supply 
circuits of suspected stages. (Moving raster indicates 
synchronizing impulses are not controlling vertical 
blocking oscillator.) 

4. No image. NO SOUND. Raster is present. Back 
traces are visible when brilliancy control is ad¬ 
vanced, but are moving. Telecaster is known to be 
on air. 

4. Defect in receiving antenna, preselector, oscillator 
or mixer'first detector. (Moving raster and absence 
of sound indicates that no signals are getting 
through the mixer-first detector output circuit.) 

4. Check tubes, parts and leads in signal and supply 
circuits in and ahead of mixer-first detector. Check 
the low-voltage power supply serving these stages. 
Check the antenna system. 

5. Only a spot on C-R tube screen. (No saw-tooth 
voltage on horizontal and vertical deflecting plates.) 

5. Failure of power pack which serves sweep system. 
Defect in any voltage supply lead or part which is 
common to both horizontal and vertical sweep 
channels. 

5. Check power pack serving sweep system, particu¬ 
larly the rectifier tube and filter condensers. Check 
common voltage supply connections to both sweep 
channels. 

6. Horizontal line only. (No sawtooth voltage on 
vertical deflecting plates.) 

6. Failure of the vertical sweep channel, due to a 
defect in the vortical blocking oscillator stage or 
between this stage and the vertical deflecting plates. 

A. Check tubes, parts, leads and supply voltages 
working frorn vertical blocking oscillator to vertical 
deflecting plates. 

7. Vertical line only. (No saw-tooth voltage on 
horizontal deflecting plates.) 

7. Failure of horizontal sweep channel, due to a de¬ 
fect in the horizontal blocking oscillator stage or 
somewhere between this stage and the horizontal 
deflecting plates. 

7. Check tubes, parts, leads and supply voltages 
working from horizontal blocking oscillator to hori- 
7 ^tal deflecting plates. 

8. insufficient picture width. (Horizontal sweep volt¬ 
age too low.) 

8. Improper setting of horizontal size control. De¬ 
fective tube, defective part or improper supply 
voltages in horizontal saw-tooth sweep oscillator 
stage or horizontal sweep output stage. 

8, Adjust horizontal size control. If picture is still 
too narrow, check tubes, parts and supply voltaqos 
in horizontal output stages. 

9. Insufficient picture height. (Vertical sweep volt¬ 
age too low.) 

9. Improper setting of vertical size control. Defective 
tube, defective part or improper supply voltages 
in vertical saw-tooth sweep oscillator stage or in 
vertical sweep output stage. 

9. Adjust vertical size control. If picture is still too 
short, check tubes, parts and supply voltages in 
vertical saw-tooth sweep oscillator stage and ver- 
tical output stage. 

ID. Picture not centered with respect to mask. 
(Shifted to one side, to top or to bottom.) 

10. Improper setting of vertical or horizontal beam 
centering control, giving improper bias on deflecting 
plates. Electromagnetic deflecting coils improperly 
positioned. 

10. Adjust beam-centering controls. Adjust positions 
of electromagnetic deflecting coils; always turn off 
power when working on deflecting coils. 

II. Picture is Jilted with respect to mask. 

Jl. Magnetic deflecting coils are not properly 
oriented. Electrostatic deflection type of C-R tube 
is not properly oriented. 

n. Rotate electromagnetic deflecting yoke or entire 
C-R tube until the tilt is eliminated. Turn off power 
when making adjustments. 

12. Two narrow, full-height pictures side by side, 
separated by a black vertical bar. 

12. Horizontal sweep circuit is operating at one- 
half normal frequency due to Improper setting of 
horizontal hold control. 

12. Increase frequency of horizontal blocking oscil¬ 
lator by adjusting horizontal hold control. 

13. Two short, full-width pictures one above the 
other, separated by a black horizontal bar. 

13. Vertical sweep circuit is operating at one-half 
normal frequency due to improper setting of vertical 
hold control. 

13. Increase frequency of vertical blocking oscillator 
by adjusting vertical hold control. 

14. Right-hand half of picture Superimposed on left- 
hand half. 

14. Horizontal Sweep circuit is operating at twice 
normal frequency due to improper setting of hori¬ 
zontal hold control. 

14. Decrease frequency of horizontal blocking oscil¬ 
lator by adjusting horizontal hold control. 

IS. Bottom half of picture superimposed on top half. 

15. Vertical Sweep circuit is operating at twice nor¬ 
mal frequency due to improper setting of vertical 
hold control. 

15. Decrease frequency of vertical blocking oscillator 
by adjusting vertical hold control. 

IS. Entire picture slips or moves up or down. Pic¬ 
ture is clear, with normal contrast and no ab¬ 
normal interference patterns. 

lA. Vertical sweep channel is not ’’holding on to” 
vertical synchronizing impulses. Pulses at the in¬ 
put of the saw-tooth sweep generator may be too 
veak. 

lA. Check for defective parts or tubes in the ver¬ 
tical sweep channel, the frequency separator, the 
clipper and any synchronizing impulse amplifier 
stages if adjustment of the vertical hold control 
does not clear up the trouble. 

il6A. Same as above but with interference patterns. 

lAA. Excessively strong static or man-made inter- 
ference pulses may be taking over control of the 
vertical sweep channel, or video signals may be 
getting through the clipper and affecting the ver¬ 
tical sweep generator. 

lAA. Liston to the vertical sweep output with head¬ 
phones (high voltage off); video signals in this 
sweep channel may give a raspy tone instead of the 
usual steady tone (some sweep generator circuits 
will not pass video signals, so this test is not con¬ 
clusive.) Adjust the hold controls. 
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OBSERVED EFFECT 

PROBABLE CAUSES 

REMEDIES 

17. Entire picture slips or moves up or down. 
Picture is dim, with poor contrast and interference 
patterns. 

17. The v.f. signal at the input to the clipper is too 
weak, indicating trouble somewhere ahead of the 
clipper, a poor antenna system, or too low signal 
strength at the receiver location. 

17. Check all tubes and parts for defects which 
could cause low gain In stages between the clipper 
input and the antenna. Check the antenna system 
for signal pickup and interference pickup. Read¬ 
just vertical hold control. 

16. Part of the picture (usually at the top) is 
highly distorted and shifted in a horizontal direc¬ 
tion. Rest of picture is clear, with normal contrast 
and no abnormal interference patterns. No verticaf 
mo/ement. 

18. Horizontal sweep channel Is not "holding on to" 
horizontal synchronizing impulses, with result that 
picture "tears.” Pulses may be too weak at the in¬ 
put of the saw-tooth generator. Video signals may 
be getting through the clipper and affecting the 
horizontal sweep generator. 

18. Check for defective parts or tubes in the hori¬ 
zontal sweep channel, the frequency separator, the 
clipper and any synchronizing inpulse amplifier 
stages if adjustment of the horizontal hold control 
does not clear up the trouble. 

19. Part of the picture is highly distorted and shifted 

In a horizontal direction. Picture is dim, with poor 
contrast and interference patterns. 

19. The v.f. signal at the input to the clipper is too 
weak, indicating trouble somewhere ahead of the 
clipper, a poor antenna, system or too low signal 
strength at the receiver location. 

19. Check all tubes and parts for defects which 
could cause low gain in stages between the clipper 
input and the antenna. Check the antenna system 
for signal pickup. Readjust horizontal hold control. 

20. All parts of picture are fuzzy—not clearly de¬ 
fined—and fine details are blurred. 

20. Electron beam may not be properly focused on 

C R tube screen, due to improper focusing electrode 
(first anode) voltage. 

20. Adjust focus control for maximum clearness of 
sharply defined lines in picture. If this does not help, 
check the focus control and associated parts in the 
voltage divider of the C-R tube power pack. 

21. Only the fine details in the picture are blurred 
or absent. Particularly noticeable on distant scenes 
or long studio shots. 

21. Loss of higher video frequency components, due 
to attenuation of these components somewhere m 
the receiver. Consider whether It is due to original 
limitations In receiver performance. 

21. Check alignment of video i.f. coupling ^units. 
Look for defects in the coils, condensers, resistors, 
and leads of coupling and equalizing circuits in the 
video i.f. amplifier, video detector and v.f. ampli¬ 
fier. 

22. Picture is smeared, with white or black shadows 
at the right of each object. 

22. Loss of lower video frequency components, ac¬ 
companied by excessive phase shift at low fre¬ 
quencies. 

22. Look for a shorted low-frequency compensating 
resistor in a v.f. amplifier load circuit, or an open 
plate or screen grid by-pass condenser in the v.f. 
amplifier. Look for defect in the coils, condensers, 
resistors and leads of video i.f, and v.f. coupling 
units and in low-frequency Compensating circuits. 

23. Vertical retraces arc visible in picture. 

23. Brightness and contrast controls are not properly 
set, or signal intensity at C-R tube input is inade¬ 
quate. 

23. Lower the setting of the brightness control and 
advance the contrast (gain) control. If normal bril¬ 
liancy cannot be secured without having retraces 
visible, check all video signal circuits for a defec¬ 
tive part. Check antenna pickup anc television sig¬ 
nal strength at antenna location. 

24, Insufficient contrast between light and dark 
portions of the picture. 

24. Inadequate signal strength at input of C-R tube. 
Sound i.f. carrier may be beating with video i.f. 
carrier in video detector to give a strong 4.5 me. 
signal which brightens entire picture. Defective C-R 
tube or d.c. restorer. 

24. Advance the contrast (gain) control and read¬ 
just the brightness control. Check sound I.f. rejector 
circuit in video channel. Look for defect in d.c. 
restorer circuit. Try a new C-R tube. 

25. Excessive contrast between light and dark por¬ 
tions of the picture. 

25. Excessive signal strength at input of C-R tube, 
due to contrast (gain) control being advanced too 
far, excessive signal input to receiver. 

25. Lower the contrast control setting. Lower any 
sensitivity controls which are present in receiver. 

26. Objects at left and right sides of image or at 
center appear wider or narrower than normal. 

25. Non-linear horizontal sweep. 

25. Adjust bias on horizontal sweep output tube un¬ 
til trouble is eliminated. Check horizontal saw¬ 
tooth sweep generator and horizontal linearity con¬ 
trol circuit- 

27. Bright vertical band along left side of picture. 

27. Horizontal flyback time is too long. Picture sig¬ 
nal is modulating electron beam as it approaches 
the left side of the picture during a slow horizon¬ 
tal retrace. 

27. Look for a defective part In the horizontal saw¬ 
tooth Sweep generator, particularly the parts which 
govern flybacx time. Check for excessive capacity 
between horizontal deflecting plate leads and chas¬ 
sis. In a gaseous friode sweep generator, the cur¬ 
rent-limiting resistor may be too large. 

28. One or two wide dark horizontal bands on pic¬ 
ture. If receiver and telecaster are on different pow¬ 
er line systems, these bars may move slowly up or 
down. 

28. Excessive power line a.c. hum or ripple in video 
amplifier. 

26. Check filter condensers in video and C-R tube 
power packs for opens and loss of capacity. Check 
plate and screen-grid by-pass condensers in v.f. 
amplifier. Check v.f. tubes for cathode to heater 
shorts. 

29. Many Irregularly-positioned horizontal black and 
white bars or geometric patterns on picture. 

29. Sound signals are getting Into the video chan¬ 
nel and causing "cross talk." 

29. Readjust the vernier tuning control. Check the 
sound i.f. rejector clVcuit at the video i.f. input. 
Look for open byr^ass condensers jf a common 
power supply serves both sound and video sections. 

30. A pattern of fine Hoes or short diagonal bars 
appears on the picture at Irregular intervals, and 
may or may not move. 

30. Excessive diathermy Interference. Carrier of po¬ 
lice, amateur or aircraft station beating with video 
carrier. Intermittent high-frequency oscillation in 
video channel of receiver. 

30. Trouble is external interference if it disappears 
wher\ a television signal generator is connected in 
place of the antenna. Try new antenna position, or 
use a directive antenna oriented for minimum In¬ 
terference. 

31. Moving white and black splotches or spots on 
picture and momentary loss of either vertical or 
norizontal synchronization. 

31, Ignition interference due to automobile or other 
equipment employing a spark coil for ignition. 

31. Move antenna farther away from street, and 
rotate for a maximum signal-to-noise ratio. Use a 
directive antenna. 

32, Snowstorm effect on eotire picture. 

32, Signal strength at receiver input is too low; to 
get a picture, gain must be advanced so far that 
normal atmospheric Interference and tube hiss af¬ 
fects picture. 

32. If reception was normal at one time and tele¬ 
vision transmitter has not been changed, check an¬ 
tenna system. Check tubes, parts and voltages In 
preselector stage and mixer-first detector stage. 

33. -Dark brown or black spot in center of picture. 

33. Bombardment of center of C-R tube screen by 
ions which come from the electron gun but are not 
controlled by the deflecting systems, destroying the 
fluorescent material in this region. 

33. Replace C-R tube. 

34. Ghost images in picture. 

34. Signals are arriving at the receiving antenna 
over two or more different paths from the telecaster. 
Signals are being reflected back and forth in the 
transmission line due to improper match. 

(Continued on page 133) 

34. Change the position of the receiving antenna, 
or use a directive antenna so as to pick up signals 
over only one path. Match the receiver input to the 
transmission line. 
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Transatlantic News 

By Mo/or Ralph W. Hal/ouis 

Radio-Crakt European Correspondent 



proved a great 
success. During its ten days* run 440,320 
people were admitted, and on several 
occasions the crowds inside the hall were 
so dense that doors had to be closed and 
“House Full” notices posted. On the 
whole the visitors got good value for 
their money, though some who expected 
to find clear evidence of revolutionary 
progress in broadcast receivers as a re¬ 
sult of wartime developments were a 
little disappointed. For, apart from a 
few “stunts” never likely to reach the 
production stage, nothing in the broad¬ 
cast line could have been called spec¬ 
tacular. Nothing, that is, of the kind 
to hit the listener right in the eye and 
make him say, “Well, things certainly 
have advanced in radio since I was last 
here eight years ago.** One cynic was 
heard to remark that the only really 
notable advance was in prices! 

Actually improvements and advances 
in radio were shown in plenty, as any 
visitor with a little knowledge of the 
subject soon realized. The mechanical 
side of receivers is far better (the war 
taught many things about making sets 
that stand up to hard service); the 
efficiency of components and of circuits 
is higher, ingenious design has enabled 
4 tubes to do the work of 7 or 8, One 
point of great interest was the clever¬ 
ness with which many makers contrived 
to substitute easily obtainable materials 
for those now scarce, without impairing 
either appearance or efficiency. 

Being a dx addict, I was specially 
drawn to the communication receivers, 
very few of which have been seen in our 
radio stores up to now. The types now" 
appearing are high standard, and the 
most exacting dx man could hardly 
want anything better. Some are mod¬ 
erately priced and simple, without such 
frills as S-meters or switch-in crystal 
control; but even these feature high 
sensitivity, oscillator stability, and good 
band-spread tuning. The best of the new 
communication receivers seem to have 
almost everything that one could ask 
for in a long-distance set. The General 
Electric BRT400, for instance, can be 
adjusted by a swdtch to any one of 6 
degrees of selectivity between 0.5 and 
9 kc, crystal control coming into action 
on the 3 narrowest band widths. 


Thirteen tubes are used, including sev¬ 
eral of the glass-based type. There are 
6 wave-bands, and on each the effective 
length of the tuning scale is over 16 
feet. This is real band-spreading! 

Telephone television 

At first thought it might not seem 
possible that the wide band of frequen¬ 
cies needed for television modulation 
could be sent successfully over ordinary 
telephone lines, designed to deal with 
nothing higher than the 3,000-4,000 
cycles a second required for the trans¬ 
mission of clearly intelligible speech. 
Nevertheless such lines are being used 
most successfully now" in Britain for 
television outside broadcasts. Recently 
designed transportable repeaters make 
it simple to adapt subscribers* lines to 
exchanges and junction lines between 
one exchange and another for the pur¬ 
pose. 

London now" has a co-axial cable, 
specially laid and adjusted for tele¬ 
vision, which runs under many of the 
chief streets and can be tapped into at 
suitable points. It is very useful; but it 
w"as soon found to fall far short of 
meeting all requirements. More and 
more outside broadcasts were wanted 
from places which might be several 


miles from the nearest point of the 
cable. The mobile radio link is available, 
but there are localities in which it can¬ 
not be used on account of interference. 
Near airports, for example, 2-path re¬ 
ception is liable to occur—by the direct 
ray and by reflection from low-flying 
planes. Something had to be done about 
it. The answer was clearly not to run 
co-axial branches here, there, and 
everywhere. That would have been far 
too costly a business. The price of a 
co-axial cable and the cost of laying it 
are by no means the only expenses in¬ 
volved. Such a cable does not deal satis¬ 
factorily with very low frequencies, for 
on them its screening is unable to ex¬ 
clude interference noise. Before very 
low" frequencies can be sent over a cable, 
they must be transposed, just as the 
accompaniment of a song may be trans¬ 
posed to a higher key by the pianist to 
suit a singer. The whole vision fre¬ 
quency band must be shifted upward so 
that it contains no picture impulses 
below 300 kc. That means complicated 
and expensive apparatus, 

British subscriber telephone lines are 
of 6%-lb wire { 6 V 2 lbs per mile), in¬ 
sulated, lead-sheathed cables. The junc¬ 
tion lines are similar, except that they 
(Continued on page 104) 
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Porfs from three or more pieces of sur¬ 
plus equipment ore used in this receiver. 


By ERNEST J. SCHULTZ, W2MUU- 


W ITH the flooding of local 
markets with large quan¬ 
tities of surplus radio gear, 
this radioman’s long-cher¬ 
ished dream of a workable low-cost tele¬ 
vision receiver began the transition 
to active development. Little or no up- 
to-date constructional data on television 
receivers is available. Hours weie spent 
collecting material from pre-war radio 
publications. We leaimed that the com¬ 
ponents needed for building a televisor 
differ little from those used in making 
an amateur-band receiver and a cath¬ 
ode-ray oscilloscope and that almost all 
the parts are available on the surplus 
market. 

Television signals can be rec ived 
with superheterodyne or t.r.f. rece /ers. 
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Fig. I—The ii. strip used as an r.f. amplifier in the first experimental receiver setup. 
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Both have relative advantages and dis¬ 
advantages. The t.r.f. receiver is sim¬ 
ple but lacks sensitivity and needs a 
separate receiver for sound reception. 
The superhet has greater sensitivity 
and can be made to receive sound and 
pictuie signals simultaneously. 

The television receiver difTers widely 
from a conventional one because of sev¬ 
eral modifications and additions. The 
selectivity of a video receiver (in ham 
terms) is nil — ranging from 2.5 to 4 me 
wide in the overall response. Video am¬ 
plifiers, a sync separator and amplifier 
and what amounts to a complete cathode 
ray oscillograph, including high voltage 
power supplies, sweep oscillators and 
their associated amplifiers must be add¬ 
ed to the receiver. 



Side view of the receiver from the BC-1068, 

It took about a week to get our first 
set going and another week to get the 
“bugs” out of it. To simplify matters 
an i.f, strip reputed to have an operat¬ 
ing frequency of 60 me was bought for 
about $10.00 with tubes. This strip was 
modified to the circuit shown in Fig. 1 
and performed as a t.r.f. receiver with 
4 t.r.f, stages. When used in conjunc¬ 
tion with the sweep and cathode-ray 
circuits shown in Fig. 2, a complete t.r.f. 
video receiver is obtained. 

A 6H6 sync-pulse and video detector 
was connected to the output of the 4th 
r.f. amplifier. The synchronizing pulses 
and video signal were taken from the 
cathodes of the 6H6 and applied to the 
sync-pulse and video amplifiers mounted 
on the chassis with the cathode-ray tube 
and associated components. The 6AC7 
sync amplifier is coupled to the 6H6 
through an r.f. choke. This choke and 
the one in the plate of the 6AC7 are 
made of single pies from a 2.5-nih r.f. 
choke. 

If a 60-mc i.f. strip is not available, 
one can be made easily by following the 
diagrain in Fig. 1. The Western Electric 
717-A's can be replaced with 6AC7’s. 
Coils LI to L5 are air-wound with 3 
turns of No. 14 wire with an inside 
diameter of Vs inch. These are tuned 
with 3-to-25-ppf ceramic trimmers. Cl 
to C5. The filaments are wired in parallel 
with one side grounded. Each filament 
is bypassed with a 470-iipf condenser. 

(Continued on following page) 
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Fig. 2 — Video and synchronizing circuits to complete the receiver when used with the r.f. stages of Fig. I or the superhet of Fig. 3. 
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Bottom of r.f. chassis. The sensitivity control is at lower right. 


Converted 6C-I068. R.f. circuits at right, sound channel at center. 


The hot side of the filaments are con¬ 
nected to^^ether through small r.f. 
chokes made l)y winding about 19 turns 
of No, 23 enamel wire close on a 1* 
megohm 1-watt resistor. 

In the first experimental setup, it was 
difficult to tune from one station to an¬ 
other as each coil of the i.f. strip was 
tuned individually. This disadvantage 
was overcome by using ganged tuning 
condensers in place of the trimmers 
shown in the diagram. This arrange¬ 
ment makes a satisfactory video recep¬ 
tor but a separate receiver is required 
for sound. We revamped an old Meiss¬ 
ner FM converter for the job. 

The second receiver 

After experimenting with the t.r.f. 
circuit, we decided to give the superhet 
type of receiver a triaj. A survey of the 
surplus scene disclosed that several re¬ 
ceivers were available and decided in 
favor of the BC-1068-A, Only a few 
modifications are needed to convert this 
receiver for television, but several addi¬ 
tions are necessary. The television sta¬ 
tions in New York City at the present 
time occupy channels 2, 4 and 5 which 
are 54-60, 66-72 and 76-82 me respec¬ 
tively, The BC-1068 tuning range was 
calibrated from 155 to 200 me and we 
hoped that by the addition of shunt 
capacities, the r.f. section could be made 
to tune the range. This hope proved 
short-lived as subsequent tests showed 
that with enough capacity to tune in 
the lowest frequency station, we could 
not reach the highest frequency chan¬ 
nel. 

After giving mbre consideration to 
the subject, we decided that a simple 
oscillator-mixer combination with band 
switching could be installed with con¬ 
siderably less effort than taking apart 
the r.f. sub-assembly and rewinding all 
the coils. The r.f, sub-chassis and front 
panel were removed as shown in the 
photographs. The bottom shield of the 
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Fig. 3—The modified BC-I068-A, which was used as front end of the circuit finally adopted* 


r.f. section was retained and used as a 
chassis for the audio i.f. and amplifier 
unit. 

A new front end, consisting of a 
6AG5 mixer and 6C4 oscillator, Fig, 3, 
was wired up. The antenna coil has 4 
turns of No, 14 wire Ms inch in diameter 
and % inch long. This coil is tapped 1 
turn from the ground end. The oscillator 
coil has 3 turns of No. 14 wire inch 
long and inch in diameter tapped 1 
turn above ground. The parallel-tuned 
trap in the antenna lead (if needed) 
consists of 5 turns of No. 14 V 2 inch in 
diameter and % inch long tuned by a 3 
to 30-iinf trimmer. Coupling between 
the mixer and oscillator is through 
gimmick C, This consists of 2 pieces of 
cambric-insulated hookup wire twisted 
together for about 1 inch. 

The antenna and oscillator coils are 
tuned by switching pretuned 3-25-iinf 
ceramic trimmer condensers across 
them, A 2-plate variable condenser is 
permanently connected across the oscil¬ 
lator to provide vernier tuning for the 
audio channel. 

We removed the 
first i.f. transform¬ 
er of the BC-1068- 
A, consisting of 


parts No, 55, 95 and 101, designed to 
work from a diode mixer, and installed 
transformer No. 99; with condenser No. 
5-3 removed from the tuning-eye, in the 
mixer plate circuit. To keeps leads 
short, mount the 6AG5 and 6C4 close to 
the first i.f. transformer as shown in 
the photograph of the r.f. chassis. 

The i.f. channel of the BC-1068-A was 
used as is with minor additions. We 
shunted a 1000-ohm resistor between 
each i.f. grid and ground and inserted 
a 5,000-ohm contrast or sensitivity con¬ 
trol in the cathode circuit of the first 
i.f. amplifier. The 6H6 second detector 
is converted, as in Fig. 4, to a video 
and sync pulse detector. 

We replaced the video amplifier tube, 
6SII7, with a 6AG7 and installed circuit 
components to supply the correct volt¬ 
ages. The 6SN7 cathode follower circuit 
was disconnected and the tube socket 
rewired for a synchronizing pulse am¬ 
plifier using a 6AC7. 

The sweep oscillator circuits and 
high-voltage power supply were built on 
a separate chassis with the cathode-ray 
tube mounted on top. The whole chassis 
is then fastened with brackets to the 
top of the 1068 receiver. Three controls, 
(Continued on page 75) 


This is the 60-mc i.f, strip used In the t.r.f. video receiver. 
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Kickback Power Supply 

Severai ieivvinion receivers use 
By W. H. BUCHSBAUM r./. hifgh-voUuge suppig sgsiems 


A ll television receivers using 
cathode-ray tubes of a screen 
diameter of 10 inches or more 
require a second-anode voltage 
from 9,000 to 15,000. All tubes of this 
size are built for magnetic deflection, 
instead of for the electrostatic deflection 
used in smaller tubes. The high voltage 
requires a special transformer and a 
special filter system. If it is to be ob¬ 
tained from the 60-c.p,s. power line, 
relatively large condensers are needed 
to smooth out the rectified a.c. These 
condensers, as well as such a 60-c.p.s., 
10,000-volt transformer, are expensive. 

Another method of obtaining high 
voltage uses an r.f. oscillator, step-up 
transformer and rectifier, and an r.f. fil¬ 
ter, This frequently used system has the 
disadvantage of greater cost and more 
components and, therefore, more possi¬ 
bilities for failure. R.f. power supplies 
are also likely to interfere with the 
video signal and produce an undesired 
pattern on the screen of the cathode-ray 
tube. 

Magnetic deflection requires large 
currents to set up magnetic fields 
strong enough to deflect the electron 
beam in the cathode-ray tul)e. These 
currents are obtained with a step-down 
transformer as are the large sound cur¬ 
rents in the voice coil, produced by the 
sound output transformer. 

The flyback or kickback high-voltage 
power supply utilizes a single trans¬ 
former to provide the required large 



every inductance contains some resist¬ 
ance so that in practice the saw-tooth 
current through a coil produces the 
voltage shown in Fig. 1-c, which is 
really a combination of a square wave 
and a saw-tooth wave. Such a voltage 
is obtained from a multivibrator or 
blocking oscillatx)r by permitting the 
square wave to charge a condenser 
through a resistor. Naturally, the value 
of this condenser and resistor combina¬ 
tion has to conform to the charging and 
discharging time of the square-wave 
frequency, i.e., 15,750 c.p.s. or 60 c.p.s. 

Fig. 2 shows a typical circuit for ob¬ 
taining such a voltage wave. It employs 
a blocking oscillator transformer Tl, 
the oscillator tube VI and the dis¬ 
charge tube V2, which is coupled di¬ 
rectly to the grid of VI. The condenser 
C3 and resistor K4 shape the saw-tooth 
—square-wave combination which is 
then applied to the grid of the amplifier 
V3. This has to be a powerful tube. 
Usually one or two 807’s in parallel or 
the specially designed 6BG6 are used for 
the horizontal sweep amplifier. The 
cathode resistor R6 provides some de¬ 
generation, thus keeping the gain of 
this stage at a safe limit. By varying 
the screen resistor R8 we vary the 
screen voltage and, therefore, the am¬ 
plification, This potentiometer, as well 
as R3, which controls the plate voltage 
on the discharge tube V2, are usually 
mounted on the rear of the chassis and 
control the sweep width and the lin¬ 
earity to some degree. Plate voltage is 
supplied to the amplifier V3 through 
the primary of the deflection trans¬ 
former. This deflection transformer, 
especially the one for the horizontal 
sweep (15,750 c.p.s.), has to be of 
special construction to pass all har¬ 
monics because the harmonic content 
determines the sharpness of the saw¬ 
tooth waves. Most of these transform- 
(Continued on following page) 



Left—The high-voltage transformer of the flyback power supply. 


current for the deflecting coils and also 
the second-anode voltage. We shall now 
see how, by an ingenious system and 
various conventional circuits, a voltage 
of about 9,500 volts and currents which 
reach a peak of 0.5 ampere are obtained 
with an input of only 350 volts d.c. at 
about 60 milliamperes. To provide a pic- 
tuie at the present standards of 525 
lines per frame and 30 frames per sec¬ 
ond, using interlaced scanning, we need 
a force to sweep the electron beam hor¬ 
izontally at a frequency of 15,750 c.p.s. 
and vertically at 60 c.p.s. Furthermore 
the beam has to be moved from left to 
right relatively slowly and from right to 
left very fast, downward slowly, and 
upward very fast. The movement from 
right to left and from the bottom of the 
picture to the top is called the retrace, 
or flyback. For a 10-inch cathode-ray 
tube this horizontal flyback should be of 
8 microseconds duration. The vertical 
flyback time is longer, but during both 
these intervals the cathode ray tube is 
blanked out, due to the blanking pulses 
contained in the video signal. 

To have a magnetic scanning field 
vary in strength and polarity to give 
the above results, we need a saw-tooth 
current of 15,750-c.p.s. frequency and 
another saw-tooth current of fiO-c.p.s. 
frequency, flowing through 2 sets of 
coils positioned around the neck of the 
cathode-ray tube. These coils are called 
the deflecting yoke. 

When a saw-tooth current flows 
through a resistor, 
the voltage across 
it is a saw-tooth 
voltage (Fig. 1-a). 
A saw-tooth cur- 
rent flowing 
through a pure in¬ 
ductance would 
give a square wave 
voltage across it 
(Fig. 1-b), but 
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Fig« 2—This simple icickbacic hIgh>voltage supply illustrates the principles discussed. 
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Fig. 3—Commercial model of kickback power supply as used in some recent teleceivers. 


ers are wound on a molded powdered- 
iron core and use Litz wire. The trans¬ 
former inductance increases the voltage 
of the rapid flyback pulses very greatly 
compared to the slower saw-tooth volt¬ 
age. In Fig. 2 we see the saw-tooth 
voltage containing the flyback pulse as 
originally determined by the charging 
condenser C3 and R4. On the plate of 
the amplifier tube this same voltage ap¬ 
pears inverted and the flyback pulses 
of much greater amplitude. 

In actual practice the flyback pulses 
may reach as much as 6,000 volts. It is 
those high-voltage flyback pulses which 
are utilized to obtain the second-anode 
voltage. An additional winding on the 
primary acts like an autotransformer, 
stepping the voltage of these pulses up 
to 10.000. Then this voltage is applied 
to a rectifier V4, rectified, and filtered 
through the filter formed by RIO and C5, 
w'hich is usually a 500-fuif, 10,000-volt 
condenser. The capacitance between the 
second-anode coating on the inside of 
the cathode-ray tube and the grounded 
outside coating provides the second part 
of this a-filter. 

Filament voltage for the rectifier 
tube V4 is usually obtained by placing 
a 2-turn loop in the field of the hori¬ 
zontal output transformer. Since the 
filament voltage has to be 1.25 volts and 
a tolerance of ± 20is the maximum 
permitted, the location of this loop is 
somewhat critical. To standardize this 
position, the RCA horizontal output 
transformer (RCA No. 211T1, see 
photograph) has 2 small bakelite discs 
w’hich hold the filament loop in place. 
A 3.5-ohm resistor R9, is placed in series 
with the filaments to prevent excessive 
current drain and to prolong the life of 
the rectifier tube. Keep in mind that this 
loop is hot —9,000 volts d.c. Usually this 
loop is constructed of No. 18 poly¬ 
ethylene-covered wire which can easily 


withstand the high potential. 

Most tube sockets do not provide 
sufficient insulation for the high voltage. 
Therefore it becomes necessary either to 
place the socket of the rectifier tul)e on 
well-insulated stand-offs, or to provide 
a bakelite or lucite mounting plate. On 
a dry day, 9,000 volts will arc over about 
inch of air and over as much as % 
inch when the humidity rises to 90'"'r. 
Care must be taken to keep all high- 
voltage leads and connections at least 
1 inch away from any grounded point. 
Corona may also appear if any sharp 
edges or very thin conductors leave the 
high-frequency current insufficient .space 
on the surface of the metal. This may 
easily be recognized by a hissing noise 
and hy the sight of small bluish needles 
which seem to stick out of the metal 
right into space. Smooth round joints 
and large-diameter wire are the best 
cures for corona. 

In Pig. 2 the .secondary of the trans¬ 
former is connected to both horizontal 
deflecting coils and also to the center- 
tapped potentiometer Rll and a small 
shunting inductor Ll. This potenti¬ 
ometer, one side of which is connected 
to B-plus, provides a small direct cur¬ 
rent through the deflecting coils. This 
small direct current adds or subtracts 
from the saw-tooth current and thus 
regulates the relative position of the 
electron beam in the cathode-ray tube. 
It is usually mounted in the rear of the 
chassis. Each television receiver has 
such a horizontal and vertical centering 
control. 

The shunting inductor Ll is provided 
to make up for any nonlinearity caused 
by the current drain of the high-voltage 
winding which otherwise would tend to 
unbalance the transformer primary. 
This coil is permeability-tuned and may 
be adjusted for better horizontal lin¬ 
earity. 


A duo-diode is connected directly 
across the secondary of the horizontal 
output transformer. Its function is to 
prevent any damped oscillations, and it 
is therefore called a damping tube. 
When large currents surge backward 
and forward through an inductive cir¬ 
cuit, there is a tendency to continue this 
surging motion, just as a spring that 
is pushed down by a weight momentarily 
tends to bob up and down for a while. 
Such damped oscillations are very un¬ 
desirable, since they would sweep the 
electron beam several times back and 
forth at the left side of the picture be¬ 
fore resuming the sweep from left to 
right. The diode V5 acts as an open 
switch until the plates are driven posi¬ 
tive by the rebound of the flyback pulse. 
When the plates go positive, this tube 
draws current. All this rebound current 
which would otherwise flow through the 
deflecting coil is thus shunted out by the 
diode and cannot act on the electron 
beam on the cathode-ray tube. 

Only a few conventional rectifier 
tubes can pass a current of such a mag¬ 
nitude even if only for a few micro¬ 
seconds. The type 5V4 shown in our 
illustration has recently been reclassi¬ 
fied since it was found to be the most 
economical tube for this purpose. An¬ 
other type tube, the 6AS7G, was orig¬ 
inally developed just as a damping tube, 
but its high price makes its application 
unwarranted. 

The circuit of a kickback high-voltage 
pow'er .supply as used in the latest com¬ 
mercial models is shown in Fig. 3. The 
blocking oscillator transformer, dis¬ 
charge tube, and saw-tooth amplifier are 
as in the preceding diagram of Fig¬ 
ure 2. The high-voltage autotransformer 
winding with the subsequent rectifier 
and the filter system remain the same, 
but some parts have been added in the 
secondary circuit. D.c. plate and screen 
voltage for the saw tooth amplifier are 
now obtained through the centering con¬ 
trol Rll, the transformer secondary, 
and then through resistor R12 which 
shunts the damping tube. Next this 
d.c. travels through coil L2 and then 
branches off into the primary to the 
plate and the screen resistor to furnish 
screen potential. The purpose of this 
arrangement is to gain additional d.c. 
voltage. Here is how it is done. The 
filter consisting of L2 and the con¬ 
densers C6 and C7 prevents any saw¬ 
tooth current from the transformer 
primary from entering the secondary 
directly and, at the same time, prevents 
any of the saw-tooth current in the 
secondary from interfering with the 
primary circuit. The tapped resistor R12 
is usually adjusted at about 6,000 ohms 
and shunts the damping tube. 

When a rebound pulse drives the plate 
of the damping tube positive, the cur¬ 
rent flowing through it charges con¬ 
densers C7 and C8. Condenser C7 is of 
such value that a 15,750-c.p.s. pulse 
tends to keep it charged at all times. 
In other words, the filter consisting of 
L2. C7. C8 and the damping diode act 
just like a regular rectifier and filter 
and provide a d.c. output voltage. This 
d.c. voltage is in addition to the regular 
(Continued on page 86) 
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The upside-down mounting is e space-saving arrangement. 


B efore we moved to San Diego we 
used a simple little t.r.f. tuner. 
Very simple. All there was on the 
chassis was a single r.f. amplifier 
and an infinite impedance detector. That 
was, as I say, before we moved to San 
Diego. 

One of the features of San Diego is 
its proximity to Mexico—Mexico has its 
own broadcasting stations. The Mexican 
stations aim their stuff to where the 
moneyed listeners are. Naturally. That 
means they beam their stuff up north 
with lots of power. And they pick their 
frequencies as closely as possible to 
those of the big network stations of this 
country so as to catch as many listeners 
as possible. Their frequency control is 
not so rigorous down there and if they 
drift even closer to the big gringo sta¬ 
tions—quien sabe? 

The XYL was the first to kick about 
it. She couldn’t get the Sunday sym¬ 
phony over KNX, the Los Angeles CBS 
station. There was a Mexican station 
cluttering up Haydn with recorded west¬ 
ern tunes. 

‘‘Okay,’' I told her. “Okay. As soon as 
I get time I’ll fix it up." 

KNX has 50 kilowatts and is about 
125 miles north of San Diego. “I’ll peak 
it up a bit’' 

A simple little t.r.f. without even 
a.v.c.—nothing to it Set the oscillator 
to 1500 and peak it up. I did. Then I 
tuned to KNX and right in the middle 
of the CBS program was that nostalgic 
little ballad of the wide open spaces: 
“You Are My Sunshine." 

Well, I looked into the matter. The 
call letters of our Mexican station were 
XERB, and it beamed its signal north 
with a 50-kw final feeding a 2-element 
array. Its assigned frequency was 20 kc 
away from KNX. I'm not saying they 
drifted toward KNX because I made no 
measurement of their frequency. 

At that time KNX was the only Co¬ 
lumbia outlet for southern California, 
and the XYL had to have her Sunday 
symphony: It was wartime and new 
radios just weren’t. I decided to build a 
wave trap. 

Supers are selective 

An oatmeal box and some 30-36 wire 
made a nice high-Q coil which I reso¬ 
nated with about 5 or G micromikes of 


silver-mica condenser. I still think it 
helped some, but the XYL claimed it 
just cut down the over-all level and left 
the symphony-to-Gene Autry ratio the 
same. At any rate it wasn’t what you’d 
call satisfactory. 

A fellow up where I worked had an 
old superhet chassis in his garage that 
he let me have (for $15.00, the robber!), 
and I spent several off hours getting 
parts to make it play. There was no 
cabinet, no dial, no speaker, and no r.f. 
stage; but it was a radio. I scored the 



Electric *’tune control." Six turns are wound 
clockwise around i.f. primary and secondary- 

42 audio and tapped off the diode to get 
into my own amplifier. 

Man alive, was that thing lousy! I 
lined it up without a scope and it kept 
spilling over and oscillating. Some ship’s 
c.w. came booming in through the i.f., 
and there was plenty of converter noise. 
The only time the XYL would use it was 
when she wanted to listen to KNX. The 
rest of the time she would switch back 
to the simple little t.r.f. deal. 

I couldn’t get a 3-gang condenser 
then, so I re-wired the output socket 
into an untuned r.f. stage. That cut 
down on the converter noise. Then I 
borrowed a ’scope and wobbulator and 
flat-topped the thing. I stopped the oscil¬ 
lation by tin-snipping a shield from the 
XYL’s tea canister (she made a few re¬ 
marks about that) and stopped the c.w. 
by picking an i.f. where there were no 
ships. 


We were living in cramped quarters 
then, and it was a little inconvenient to 
have both tuners around—one broad and 
one sharp. The XYL had a regular oc¬ 
topus of clip leads that she used to 
juggle around. First the NBC programs 
on the t.r.f., then the CBS symphony 
on the super, and then back to the t.r.f. 
for something else. All this had a faintly 
audible background of comment about 
shoemakers’ children and radio en¬ 
gineers’ wives. 

One of her friends inherited a fan¬ 
tastic radio about then. It had a nickeled 
chassis, a lovely dial, more knobs than 
some transmitters, and cost around 
$2,000. The XYL readily admitted ours 
sounded better on some stations but: “It 
has variable-band-width, i.f. coils in it. 
I looked in back and it has a earn that 
pushe.s the coils closer and further 
apart. Couldn’t you rig us up something 
along that line?" 

A variable I. F. amplifier 

That was a worthy thought. Over¬ 
coupling would broaden the band very 
nicely, but how could I control it? I 
wanted it sharp on KNX and broad over 
the rest of the dial. I took one of the 
i.f. cans off and apart and tried to figure 
out a way. No go. 

Then the XYL got another good idea. 
“Why," she asked, “do it mechanically? 
What if you did it electrically? Maybe 
wind some extra turns on both primary 
and secondary. On a switch or some¬ 
thing." 

Inside an hour we had both i.f. coils 
apart and were arguing about how 
many turns. We couldn’t count the turns 
already on the coils and I guessed 10 
would be right. The XYL thought 2. 

As a compromise w'e added 3 clock¬ 
wise turns to the primary, brought up 
the wire and added 3 clockwise to the 
secondary, then brought the ends down 
to twist together. Then we put the whole 
thing back together and fired it up. 

It w’^orked. It broadened the band but 
not enough. You could hear the treble 
creep in when the ends were twisted 
together. 

Off came the coils again. Off came the 
cans. Off came the 3 turns and on w'ent 
10 turns. By the time I had finished 
(Continued on page 87) 
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5-100 METER MIGHTY MITE 

This tiuo-tube superregenerative receiver 
By BOB WHITE polystyrene plug-in coils 





The whole miniature receiver rests comfortably inside the headband of « p*«r of phones. 


OOK REOEN. 


Fig. I—The circuit. Tl Is a midget audio transformer. 


The bottom of each transparent cup is 
placed directly on top of a miniature 
socket, and the place where the pins 
should go through the bottom to fit 
holes 1, 3, 5, and 7 is marked with a 
pencil. The cup is then placed upside 
down, and the markings on the inside 
are indented on the bottom with a sharp 
center punch. An additional mark must 
be made to show in what direction the 
coil is to be plugged into the socket. 
(See Fig. 3 for coil details.) Although 
it is not necessary, a hole smaller than 
the wire may be drilled to help in the 
placement of the 4 pins. Hold the wire 
against the mark, or hole, with pliers, 
and touch a small-tip soldering iron to 
the wire, being careful not to touch the 
cup with the hot iron. The polystyrene 
cup will become soft, and the hot wire 
can be pushed through the form easily. 
Leave about inch of wire protruding 
from the base. After the wire cools, it 
can be bent at the inside of the base to 
rest snugly against the wall of the cup. 
Applying the soldering iron on the in- 
side to the part of the bent wire parallel 
to the base will force the horizontal sec¬ 
tion to sink into the base slightly so that 
it will be permanently, rigidly placed. 
After installing all 4 wir^, straighten 
and trim the pins so that they will fit 
the socket properly. 


The little radio can operate a loudspeaker. 

T his midget battery-operated re¬ 
ceiver employs 2 type 3S4 minia¬ 
ture radio tubes which function as 
a sensitive superregenerative de¬ 
tector and a pentode audio amplifier. 
Seven specially designed plug-in coils 
give the receiver a continuous range of 
5 to 100 meters. The circuit is shown in 
Fig. 1. 

The receiver is 3^4 inches high, 314 
inches wide, and 214 inches deep. It 
weighs less than 1 pound. After the 
1 % X 3M; X 2*4-inch aluminum chassis 
was marked and drilled, the midget 
audio transformer and 3 miniature tube 


sockets were mounted on the chassis, 
and the tuning condenser (a lOO-iipf 
air padder) and potentiometer were 
mounted under the chassis. The front 
panel was made from a sheet of white 
celluloid *4-inch thick. On this were 
mounted the phone jacks, the tuning 
dial marker, and the oi)tional pilot light 
jewel and bracket. The i)anel was fast¬ 
ened securely to the chassis with 2 
screws after the important parts were 
mounted. 


Stranded flexible wire, preferably 
with rubber insulation^ should be used 
for the filament, amplifier, aerial, and 
battery leads. Solid hook¬ 
up wire is best for wiring 
the detector. A careful job 
of soldering is essential. 

For headphone reception 
the receiver will operate 
with 30 to 67 volts on 
the plates, but for loud¬ 
speaker operation the lat¬ 
ter voltage is required. 

The B-battery in the model 
pictured can be replaced 
easily because of the snap 
connections. The 2 filament 
flashlight cells are easily 
replaced without soldering. 

As Fig. 2 clearly shows, 
a huge soldering luglike connector 
fits over each of the positive caps of 
the cells, and a sharp spearlike wire 


tubes: si 

3S4C2) / 


^67.5V/I5MA 
-^ + 


soldered to the flexible battery lead fits 
between the zinc case and the cardboard 
container. 


How the coils ore made 

The plug-in coils were made from 
polystyrene insulator cups, which are 
available as war surplus. A cup before 
being converted is pictured with the 
other coils. To make the coils, the fol¬ 
lowing instructions should be carefully 
followed: Stiff wire about the same size 
as the pins used in miniature tubes is 
required. It should be straightened and 
cut into lengths about 3 inches long. 
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Next drill holes for the coil leads and 
follow the data given in the coil table* 
The leads of the coils are twisted around 
the stiff pins and then soldered. Push 
the hot wire and connection into the side 
of the cup on the inside to make it a 
permanent job. Trim the excess pin 
wire off above the connection. With the 
5-6-meter coil the grid winding is the 
same size wire as the pins so there is 
no need to solder the coil to the pins. 
After testing the coils, coat them with 
coil dope* CAUTION: If the soldering 
iron or drops of hot solder fall on the 
polystyrene cup, it will mar the finish; 
also, do not use solvent to clean the coil 
form because it will make the plastic 
sticky* 

Operating hints 

The receiver is provided with a d*p*s*t. 
switch on the superregeneration control; 
this eliminates the necessity of discon¬ 
necting the batteries w^hen they are not 
in use. The pilot lamp can be unscrewed 



Fig, 2—The connectors for the A-batteries. 


when desired for conserving the fila¬ 
ment battery* 

The receiver will not function prop¬ 
erly if the batteries are not in good con¬ 
dition* Howling of the amplifier with the 
plug-in coils removed is most probably 
due to an old B-battery with high inter¬ 
nal resistance. Fading of the signal 
after a few minutes or lack of pep is 
usually a sign of weak filament cells, 
and can be cured immediately by replac¬ 
ing them* 


PLUG-IN COIL DATA TABLE 

Plate coil and grid coil are wound in the same 
direction* Diameter of all coil forms is 11/3 
inches* 

Aoprox* 


Wave 

Length 

Grid Winding LI 

Plate Winding L2 

(meters) 

of Coil 


2 turns 

1 2% turns 

spaced 

1 close 


No* 16 wire 

No. 22 enameled wire 


2 turns 

, 3% turns 

spaced 

close 


No. 22 enameled wire 

No. 22 enameled wire 

M3 

3 turns 

5% turns 


spaced 

j close 


No. 22 enameled wire 

No* 26 cotton-covered 
wire 

13-20 

41/4 turns ' 

^ 7% turns 


spaced 

close 


No* 22 enameled wirej 

No.^ 26 cotton-covered 
wire 

20-40 

7 turns 

7% turns 


close ^ ' 

close 


No* 22 enameled wire, 

No. 26 cotton-covered 
wire 

38-7S 

13 turns 

12^ turns 


close 

close 


No* 22 enameled wire 

No, 26 cotton-covered 
wire 

65-110 

21 turns 

28 turns 


close 

close 


No. 28 cotton-covered 

No* 38 Cotton-Covered 


wire 

wire 



The little allwave radio is not as large as its own B-battery* 


When the super¬ 
regeneration con¬ 
trol is advanced 
clockwise, it will 
first cause the re¬ 
ceiver to regener¬ 
ate* This type of 
oscillation is suited 
for c.w. reception. 

The point just be¬ 
low oscillation can 
be used for phone 
reception on the 
lower frequencies 
if a standard aerial 
is employed* When 
the control is ad¬ 
vanced further, the 
receiver will super- 
regenerate* The de¬ 
tector in this condi¬ 
tion is very sensi¬ 
tive and somewhat 
broad tuning* Any 
increase of the con- 
t r 0 1 beyond this 
point will be of no 
benefit* 

To protect your ears when phones are 
used, turn down the control before 
changing coils* 

The high-frequency coils will proba¬ 
bly not oscillate over the entire range 
of the tuning condenser* 


geles, England and Australia have been 
received with good loudspeaker volume. 


The aerial need be only 3 feet long 
for satisfactory reception of foreign 
stations* To stabilize the detector at 
ultra-high frequencies, it is necessary 
to use a 3-foot ground wire connected 
to the chassis* With superregeneration 
on the lower frequencies, a high-pitched 
squeal may be heard* It can be elimi¬ 
nated by using a longer aerial and tight¬ 
ening the antenna trimmer condenser* 
If the detector fails to oscillate at high 
frequencies, loosen the antenna coup¬ 
ling condenser* 



h——H 


POtrSTYRtNt FORM 


COtL (LI) 


PLATE COIL ilZ ) 

18 COPPER WIRE 


MRNER 


6RID CHASSIS 
COIL socket 


During tests conducted in Los An- Rg* 3—Construction of the plug-in coils* 



1 

in 


1 - 






















Re«r-chassis view, with coils removed. The six shown cover the band from 5 to 100 meters. 
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This Signal tiioiierator 



P OCKET signal generators have 
been described in articles from time 
to time. In almost all cases these 
devices used high-frequency buzz¬ 
ers with inductive and capacitive com¬ 
ponents to produce radio-frequency hash 
more or less confined to certain bands of 
operation. Such devices are limited 
whire accurate radio diagnosis or align¬ 
ment is required. This generator has 
been designed as a portable tool for 
rapidly estimating radio work to be done 
or to facilitate repairs made in the field. 
Its small size, operation on either a.c. 
or d.c., and high power output make it 
ideal to be carried in a serviceman's tool 
kit or in his pocket. The circuit design 
of the pocket generator maintains cali¬ 
bration even under rough treatment, an 
important factor not generally found in 
larger shop equipment. 

The generator produces a modulated 
r.f. output equal in power to that of the 
conventional bench signal generator. 
This is made possible by using the mini¬ 
ature 12BA6, whose characteristics are 
identical with those of larger tubes 
commonly used to produce radio-fre¬ 
quency energy. 

Space is saved by using a neon bulb to 
develop the a.f. modulating voltage. The 
bulb's oscillation is controlled to produce 
a note in the neighborhood of 400 cycles 
per second. The note produced by a 
neon-tube oscillator has a musical qual¬ 
ity because of the numerous harmonics 
in its complex wave. 

The 4 spot frequencies provided may 
be used in the servicing and alignment 
of more than 85of all AM receivers 
built in the last 15 years and (to the 
best of our knowledge) all receivers 
built in the last 2 years. These 4 fre¬ 
quencies are 456 and 465 kc for the 
intermediate frequencies, and 550 and 
1500 kc for the extremes of the broad¬ 
cast band. 

The new selenium rectifiers lend 
themselves to more compact design— 
therefore one of them was chosen, and 

^Dettiirn Engineer, Radio City Products Co. 


Is Pocket Size 
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!¥e\v 3l4Mlel has inierestin^ Hanley 
Oscillator circuit anti neon tube 

By CHARLES URBAN* 



An inside view of the 
smell generetor. The 
audio oscillator is a 
neon lamp and Is seen 
just behind the I2BA6. 


ues shown on the schematics, though 
the proportions supplied by the fixed 
and variable parts may be varied 
somewhat. Any instability in the over¬ 
all operation of an oscillator designed 
according to this circuit is likely to be 
due to poor mechanical construction of 
the trimmers. Other capacitance 
changes, such as those due to tempera¬ 
ture variations, for example, would 
vary the frequency so slightly as to be 
not detectable on a highly selective re¬ 
ceiver. Frequency change caused by an 
increase or decrease of a few micro¬ 
microfarads is very small when the 
total capacitance is in the order of sev¬ 
eral hundred micromicrofarads. 

Suppressor modulation allows the 
neon tube's output to be introduced 
across a high impedance. This is neces¬ 
sary, since otherwise the neon tube will 
be loaded, and **pulling" and low-fre¬ 
quency oscillation—or no oscillation at 
all—will result. 

The audio oscillator 

The neon tube is connected in the 
familiar relaxation oscillator circuit. 


an a.c.-d.c, circuit selected. Line volt¬ 
ages are isolated from the output and 
from the case, preventing any difficulties 
when working on other a.c.-d.c. equip¬ 
ment, The attenuator has been found 
especially useful in alignment work. 


Hartley oscillator circuit 

The circuit (Fig. 1) is a modified 
Hartley or electron-coupled oscillator. 
It is very stable, as can be verified by 
varying the supply voltage from 85 to 
140 volts and observing the lack of drift. 
Such stability is of paramount impor¬ 
tance in alignment work with a portable 
instrument which is subject to the dif¬ 
ferences in line voltage found in the 
field. The stability is due to choice of 
tube, relationship between the plate and 
screen voltages, and the series cathode 
resistor. The 12BA6 tul)e is the minia¬ 
ture equivalent of a 12SJ7, 

The oscillator coil is a conventional 
broadcast-band oscillator coil designed 
for Hartley operation with a 6SA7 tube 
in a circuit with an intermediate fre¬ 
quency of 456 kc. The 4 switch positions 
of the frequency-selecting system add 
capacitance across 
the coil, reducing 
the frequency. The 
80-ppf trimmer re-^ 
mains across the 
coil at all times. 

The 3 lower fre¬ 
quency steps add 
capacitance in par¬ 
allel with it. 

All trimmers are 
of the compression 
type with ceramic 
bases. Those for the 
lower frequencies 
are shunted with 
fixed mica or cer¬ 
amic units. The 
capacitance range 
is such as to give 
the maximum vaN 
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consisting of a resistor in series with, 
and a capacitor in parallel with it, the 
whole placed across a d.c, source, (See 
Fig. 2,) Current flows through the re¬ 
sistor and charges the condenser. Until 
the condenser is charged, the flow of cur¬ 
rent through the resistor produces a 
voltage drop which keeps the voltage 
across the neon tube too low for ignition. 
As the coiulenser a})proaches full 
charge, its voltage rises and the tube 



Fig, I—Circuit of the 4-frequency generator. 


“fires,'' The condenser then discharges 
through the tube and is ready for the 
next cycle. Frequency of oscillation is 
controlled by the voltage, the resistance 
in series with and the capacitance 
across the neon tube. Increasing either 
the capacitance or resistance reduces 
the frequency. 


-b 



Fig, 2—The neon- 
tube oscillator. The 
output capacitor 
may vary between 
,0005 and ,05 pf. 


The series resistance not only acts as 
part of the time-constant circuit; it puts 
a high impedance in the path hack to the 
pow'cr supply so that oscillation is not 
immediately damped out. 

Neon bulbs may be found to have igni¬ 
tion and extinction voltages differing 
from one another by several volts. If the 
voltage across the bulb is too high (or 
the series resistance too small), it may 
not oscillate. The designer of such an 
oscillator can detect this trouble by lis¬ 
tening as the unit is shut off. Immedi¬ 
ately after the line voltage is inter¬ 
rupted, a growding noise can be noted in 
the receiver. It will last a few seconds 
and disappear. It is due to the voltage 
falling off in the filter condensers and 
passing the proper voltage (momen¬ 
tarily) for neon-tube operation. 

If the voltage in the circuit is too low 
at all times, the tube does not glow. 
Remember, however, that during proper 
operation only one of the plates glows 
and the glow is not very bright. 

The power supply 

The selenium rectifier may be of the 
100-ma or 75-ma type. Both are now 
generally availal>le. The 75-ohm resistor 
acts to j)rcvent excessive surge currents 
from damaging the rectifier or filter con- 
den,ser. It acts also as a fuse to protect 
the rectifier in case of condenser break¬ 
down, The 5,000-ohm resistor and two 
20-pf condensers provide ample filter¬ 
ing. 


The B-minus—which in an a,c,-d,c, 
device is one si<ie of the line—is isolated 
from the chassis and the metal case, 
A ,01 condenser between the B-minus 
point and chassis pievents electrostatic 
effects which might cause hum modula¬ 
tion of the oscillator and serves as a 
return for the r.f, circuit, which is 
grounded by connecting one si<le of the 
trimmers and output attenuator to 
chassis. It was fcdt that it was safer to 
bring one side of the trimmers to 
chassis than to B-niinus, as the exposed 
metal plates of trimmer condensers 
might accidentally contact the chassis 
or the case. Should they be connected 
at the same time to the B-niinus. this 
would place the case at line jiotential, 
which would he dangerous. Connecting 
them to chassis makes for safety, 

A dropping resistor is needed for the 
12-volt, 180-ma filament of the 12BA6, 


A linccord type was chosen, to keep heat 
out of the casj. The tube’s dissi))ation is 
surprisingly low—it develops less heat 
than the selenium rectifier. Temperature 
rise has not been found troublesome. 

Normal B-voltage will be in the order 
of 135 volts with an input of 115 volts 
a.c. 

To align the instrument, tune a radio 
receiver to 1500 kc and adjust the first 
trimmer till the modulated r,f, of the 
generator is centered on the dial setting. 
Repeat with the second trimmer fur a 
reccivei- setting of 550 kc. For 45(3 and 
405 kc tune the receiver to 912 and 930 
kc respectively and adjust the generator 
till the 2lid harmonic is accurately set 
to these frequencies. The harmonics are 
strong and may be used, not only as an 
aid to alignment of the instrument, but 
also in construction and servicing short¬ 
wave equipment. 


Wlii|» Motor 

By HARRY WINFIELD 


T he simplest tuning motor, without an 
armature, brushes, rings, or commu¬ 
tator, is the so-called “whip” motor 
shown in Photo 1. It depends upon the 
U'hip action of a leather strap which 
causes a smooth metal drum to rotate. 

This type of tuner, with 2 motors for 
bidirectional rotation^ may be found iij^ 
a number of war surplus stores. The 
author built a simpler one from an old 
electric bell. It is pictured in Photo 2, 

The bell used for the tuning motor 
should he a fairly husky one, such as a 
Faraday type, if the motor is to be 
capable of turning a 2- or 3-gang tun¬ 
ing condenser. The model illustrated was 
tested successfully on 8 to 10 v d.c, and 
also on 12 to 15 v a.c. The lamp was 
a dropping resistor from 117v a.c. 

The strap was a short piece of soft 
leather, fastened to a piece of rubber 
band at the rear end. The front en<l had 
a hole pierced through it so as to slip 
over the end of the bell armature. As 
the bell vibrates^ the brass disc, over 
which the belt or strap rests lightly, be¬ 
gins to turn slowly. The action is really 
uncanny to those who have never seen 
the whip motor in action. 

Adjustment of the play between the 
armature and the magnets needs care¬ 
ful attention, so that the maximum whip 
action is exei’ted on the leather strap 
resting against the brass or other metal 
drum. Fiber or bakelite drums may b<» 
used, hut the author u.sed brass in his 
model. The strap may be a piece of 
fabric or cloth, with a thin strip (or 
pieces) of cork glued to the inside sur¬ 
face. 

The whip motor is unique, and experi¬ 
menters will undoubtedly find pleasure 
in building models for various purposes. 

If you have a couple of old electric bells 
in your odd-parts box, you can put them 
to work in one of these motors. 



Photo 2—The dtS'“a'‘ded-doorbell whip tuner. 
The lamp is a resistor for dreppirg voltage. 


RADIO-CRAFT fo 


JANUARY, 


I 948 


65 






















Smallest Hearing Aid 
Uses Printed Circuits 



The little case measures 
TVs X IVs X Vs inches 


T his hearing 
aid is the first 
civilian device 
to use the fa¬ 
mous wartime 
printed circuits. 
This is reasonable. 
Hearing aids have 
to be compact and 
they have to be 
rugged. The print¬ 
ed circuit was de¬ 
signed to fit in the 
nose of a sniall-cal- 
iber shell (where 
there is little waste 
space) and to be 
fired from a gun— 
tougher treatment 
than the most 
abused hearing aid 
has to take. 


The new hearing aid, manufactured 
by Allen-Howe Co,, is a 3-tube device 
W’hose circuit (Fig, 1) is in no way out 
of the ordinary. Mechanically it has few 
features in common with older instru¬ 
ments, The whole circuit is sprayed on 
a steatite wafer l%\2MxS/32 inches in 
size, on which are also mounted the 3 
small tubes. 

What formerly was a complicated 
jumble of wires, resistors, inductors, 
and condensers—a total of 173 parts— 
has given way to a single amplifier unit 
of printed wiring and parts, occupying 
but a fraction of the space heretofore 
used. The third-dimensional effect of 
the usual electric circuit has been prac¬ 
tically eliminated, 

A feature of the printed circuit is that 
many of the components are actually 
manufactured in the process of “wiring 
up’' the equipment. The entire manufac¬ 
turing process is carried out in 4 simple 
steps: 

First, silver ink is brushed over a silk 
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The new hearing aid—whose chassis appears In the lower left-hand corner—compacts into 
little more than I x 2 inches the whole tangle of components shown in the rest of the photo¬ 
graph, The standard hearing aid chassis alone is several times as large as the complete ceramic 
unit with all Its parts sprayed and printed on. Altogether 173 components and pieces are# 
replaced by the printed circuits of the new unit# 



screen stencil onto a clean steatite plate 
or chassis. The resulting pattern on the 
ceramic is the exact circuit desired, but, 
instead of the copper wire ordinarily 
used in electrical circuits, a group of 
silver lines appears. The ink or paint 
consists of finely divided silver or silver 
oxide mixed with a binder to make a 
paste and thinned with a solvent such 
as acetone. 

After application of the circuit pat¬ 
tern, the plate is heated to a tempera¬ 
ture of between 1,300'’ and 1,500® f. 
This process bonds the silver permanent¬ 
ly to the ceramic. 

Second, the resistors are painted or 
sprayed through a second stencil, de¬ 
signed to make them fall into exactly 
the right places in the circuit. The re¬ 
sistor paint consists of a conducting ma¬ 
terial such as powdered graphite and an 
inert or nonconducting material such as 
mineralite or powdered mica. The plate 
is then baked in an oven at 300® f, to 
cure the resistors so their values will 
not change in use. 

Third, the small, disc-like condensers 
are then applied directly to the wiring 
on the plate. The condensers measure 
from to Va inch in diameter and are 
,04 inch thick. 

Fourth, the device is assembled by 
adding the new subminiature vacuum 
tubes, small transformer, miniature 
microphone, batteries, 3-position tone 
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True size of the amplifier is emphasized by 
comparison with woman's hand which holds It, 

and which—^to many eyes—it exaggerates. 

control, volume control, and an in¬ 
genious plug-in arrangement which 
makes possible the use with a single as¬ 
sembly of a choice of the 3 types of re¬ 
ceivers—crystal, magnetic air conduc¬ 
tion and bone conduction. The entire as¬ 
sembly is housed in an anodized alum¬ 
inum case. 

The 3 kinds of receivers are part of 
an ingenious arrangement which adapts 
the one instrument to a wide range of 
hearing impairments, A crystal ear¬ 
phone is used for persons who require a 
great proportion of highs, and a mag¬ 
netic unit for those whose hearing is 
most impaired in the lower registers. 
In combination with the 3-position tone 
control, almost any desired frequency- 
response characteristic thus can be se¬ 
cured. 

The third type of receiver is a bone- 
conduction unit for use in cases where 
the inner ear does not function. The in¬ 
strument is adjusted for varying de¬ 
grees of hearing sensitivity simply by 
changing the output tube. High-power, 
regular, and low-power output tubes 
may be used. Gain at its best is good. 
With a 1-millivolt input, the circuit de¬ 
livers an output of 1,3 volts. 

Altogether 48 combinations of fre¬ 
quency characteristic and volume are 
available—a large enough number to 
cover practically any individual case 


the acoustic consultant may encounter. 

The greater part of the space in the 
case is taken up with batteries. Smaller 
batteries could no doubt have been used 
to reduce the size of the instrument still 
further, but the factor of battery lon¬ 
gevity was felt to outweigh any advan¬ 
tages of greater compactness. In the 
photo at right, the bottom of a standard 
Mallory cell is visible at upper left. 
This is the A-battery. The B-battery is 
an Eveready Mini-Max of the hearing- 
aid type. The output transformer is at 
top right. The 2 controls—tone and gain 
—are seen at the bottom of the case. 
Between them is the receptacle for the 
plug-in arrangement. This is normally 
the top of the instrument, though ap¬ 
parently the photographer and artist 
were not aware of the fact, to judge by 
the lettering on the 2 batteries. The back 
of the unit is (naturally) toward the 
back of the case, and the 3 tubes are 
on the other side. 

The front and back of the ceramic 
“chassis’* are shown below—slightly 
larger than life size. The tubes are held 
in ingenious socket which occupies prac¬ 
tically no space, yet holds the wire ter¬ 
minals of the tubes securely and makes 
an excellent electrical connection. The 
rectangular black areas are resistors, 
and are covered by a transparent in¬ 
sulating coating which may be seen in 
the photos. The back of the set contains 
most of the condensers. It is just possi¬ 
ble to see that the large center one is a 
pair of condensers in series, a small disc 
over a large one, with 3 terminals. Con¬ 
nections to the outside circuits are made 
at the eyelets near the edge of the plates, 
and other eyelets are used to carry con¬ 
nections through the chassis from front 
to back. Connections to the condensers 
are made of strips of heavy foil or thin 
metal, silver-soldered to the condensers 
and to other connectors, or simply to the 
end of a printed-silver conductor. 

The instrument is so rugged that 
servicing probably will be confined 
largely to replacing tubes and batteries. 
Should anything go wrong with the am¬ 
plifier itself, the printed circuit reduces 
repairing to the simple operation of 
slipping in a new unit. This can be done 
on the spot. Persons who have had to 
wait while their units were sent back to 

Photo at right shows 
front view; photo at 
left shows back view. 


Rear view of the device with Its cover off. A 
complete description is given In the text. 


the factory for repair will appreciate 
this improvement. 

The set is a natural development of 
the printed circuits developed during the 
war for proximity fuzes by Dr. Brunetti 
and his staff. Credit is given by the 
makers of the instrument also to Alfred 
S. Khouri, project engineer for Cen- 
tralab, designers and builders of the 
first printed circuits and to Joseph J. 
Knouse, who supervised development of 
tubes for the proximity fuze and who is 
now chief engineer of the Allen-Howe 
Corporation. 

The hearing-aid field is obviously a 
“natural” for the printed circuit. Its 
inherent advantages are especially ap¬ 
plicable to that instrument. But it will 
not 1)€ long before the printed circuit 
makes its appearance in other equip¬ 
ment, where either ruggedness under 
rough usage or vibration, compactness, 
or trouble-free operation are important. 




CK5I2AY 


HAL MIKE 


CK522AY* 


^ ^0015 

^4.2 meg I 1^1 
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OUTPUT 

PLUG 


•OR MAY BE CK5I8AY 
OR CH506AY 


Fig. 1—The schematic of the hearing aid might be that of a standard 
Instrument—or In fact that of « small amplifier of any kind. The volume 
control is in the second tube grid circuit, to work at higher noise levels 
and thereby reduce relative noise. The combination plug receptacle at 
right permits use of either crystal, magnetic or bone-conduction 

earphones. 
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Precision Frequency Meter 


Uses 3 Oscillators 

The built-in calibrator makes this 
a laboratory-precision instrument 



A froqmeter for radio station or laboratory* 


almost universally, amateur 
radio regulations require that 
M \ some means be provided for 
^ ^accurately measuring the 
transmitter frequency. However, fre¬ 
quency measuring equipment is con¬ 
spicuously absent from the average 
amateur station; even when the oper¬ 
ator makes a practice of band-edge op¬ 
eration, It has been proved to many 
that you must not rely heavily on a re¬ 
ceiver or transmitter of doubtful cali¬ 
bration accuracy in determining trans¬ 
mitter frequency or band limits. 

This heterodyne frequency meter is 
designed for accurate measurements in 
the amateur bands and will satisfy ex¬ 
acting requirements for accuracy. Its 
versatility and accuracy make it equal¬ 
ly useful in other classes of radio sta¬ 
tions, laboratories and other installa¬ 
tions where accurate measurements 
must he made over a wide range of fre¬ 
quencies. The factors involved in the 
construction and calibration of such 
equipment may be applied to variable 
frequency transmitter control systems 
as well. 

A block diagram of the unit is shown 


VERNIER OSC. 



Fig. I—Block diagram of tbe frequency meter, 
68 


in Fig. 1, Oscillator A is a variable-fre¬ 
quency oscillator tuning from 3.4 to 
4.0 me in 200-kc steps. The calibrating 
oscillator, B, tunes from 50 kc to 15 me 
in 6 steps. It determines the approxi¬ 
mate frequency of a signal being re¬ 
ceived on a receiver or applied to the 
input terminals of the heterodyne de¬ 
tector. Oscillator C is a crystal con¬ 
trolled .«?econdary standard using 500-kc 
and 3.333-mc crystals. Signals from all 
oscillators are applied to the hetero¬ 
dyne detector and to external binding 
posts. By using the fundamentals and 
harmonics of the 3 oscillators, it is pos¬ 
sible to measure accurately the fre¬ 
quency of any signal between 50 kc and 
30 me or possibly higher (depending 
on the strength of the harmonics). 

The vernier oscillofor 

The vernier oscillator (Fig. 2) is the 
heart of the instrument, it is highly sta¬ 
ble against mechanical, electrical and 
thermal changes. Its precision dial, with 
lens system, permits frequency meas¬ 
urements to within 50 cycles on the 
fundamental ranges of the unit. A 
high-C electron-coupled oscillator with 
a 37 tube assures stability against volt¬ 
age variations. About 450 ppf are re¬ 
quired to tune the 4-ph coil to the high 
end of the tuning range. The coil, LI, 
consists of 12^ turns of No. 14 wire 
on a 1-inch ceramic form. The windings 
are spaced the diameter of the wire 
or to tune to 4.0 me when shunted with 
400 ppf. The cathode tap is made about 
3 Ms turns from the ground end of the 
coil. More about the cathode tap later. 

When the oscillator is operating at 
its highest range, 3.8 to 4.0 me (A), LI 
is tuned by C6 and paralleled by the 
serie.s combination of the main tuning 
condenser, C7 and padder C3. On the 
lower ranges, B and C, 3.6 to 3.8 and 
3.4 to 3.6 me respectively, trimmer 
condensers C4 and C5 are added to the 
tank capacity and padders Cl and C2 
are switched in parallel wdth C3. The 
padders are adjusted to spread the tun¬ 
ing ranges over the desired space on 
the dial. In each case, the padders are 
adjusted to provide an additional 20 kc 
on each end of the calibrated tuning 
range when the tuning condenser, C7, 
is varied through its entire range. This 


makes the calibrated tuning range fall 
on the most linear part of the capacity- 
frequency curve of C7. 

High accuracy and linear calibration 
curves depend on the values of trim¬ 
mers and padders. Condenser Cl is a 
lOO-ppf mica shunted with a 5 to 30-mif 
trimmer adjusted to 24 ppf. Units C2 
and C5 are 3 to 100-ppf padders set at 
about 40 ppf, C3 is an 80 to 200-puf pad¬ 
der set at 115 upf. C4 is a 75-ppf mica 
shunted with a 30-ppf padder set at 
17ppf. The fixed tank condenser, C6, 
has a capacity of 380 ppf. A 2-plate 
variable condenser is connected across 
C6. It has negligible capacity and is 
used for front-panel control of minor 
frequency variations. It is controlled by 
the knob at the right of the optical 
system on the main tuning dial. All 
fixed capacities in the tuning circuit are 
mica units and the trimmers are ce¬ 
ramic condensers. 

The dial of the oscillator is divided 
into 270 divisions over 180 degrees. The 
control knob is finely divided with 10 
main divisions over 360 degrees. This 
control is connected to the main dial 
through 10-to-l gears. One division on 
the main dial corresponds to 890 cycles 
on any range. The calibrated knob 
makes it easy to adjust the frequency 
to within 50 cycles or better. 

The calibrating oscillator 

The calibrating oscillator is in the 
center of the chassis. Its tuning ranges 
are: A, 50 to 150 kc; B, 150 to 350 kc; 
C, 350 to 1000 kc; D, 1 to 2.5 me; E, 2.5 
to 7 me; F, 7 to 15 me. The band switch 
has 7 positions: 1, marked 0, turns this 
oscillator off. The coils are tuned by a 
2-section 18 to 480-ppf condenser. The 
sections are used in parallel for the 
three lowest ranges. A 5-plate 20-pfif 
midget variable shunts the larger con¬ 
denser and is a bandspread condenser 
when one is needed. This is controlled 
by the calibrated knob at the lower 
right of the front view. 

Six cathode-tapped test oscillator 
coils are used. (The author used Euro¬ 
pean coils not available in the United 
States, but standard American test os¬ 
cillator coils can be used, though the 
frequency ranges may differ somewhat 
from those given above. Coil manufac¬ 
turers put out sets of test oscillator coils 
ranging from 50 kc to 20 me.— Editor.) 

The secondary standard 

The frequency standard is used for 
checking the calibration of the variable 
oscillators and to provide check points 
on a receiver. The circuit is a tuned- 
plate oscillator using an EF9, a Euro¬ 
pean tube that can be replaced with a 
6S7-G without changing circuit con¬ 
stants. The frequency of such oscil¬ 
lators varies slightly with tank-circuit 
tuning, making it possible to adjust the 
output frequency to exactly 500 kc or 
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3.333 me by beating with a signal 
from a harmonically-related radio sta¬ 
tion. If this does not provide enough 
variation, adjust the air gap in the crys¬ 
tal holder one way or the other. 


Detector—o.f. amplifier 

The heterodyne detector is a 6A8. 
Signals from the vernier and standard 
oscillators are fed in on the No. 1 grid 
and from the calibrating oscillator to 
the control grid. Beat notes between 
any combination of fundamentals and 
harmonics appear across the plate load 
resistor. These are coupled to the 37 a.f. 
amplifier tube through the volume con¬ 
trol shown in the upper left corner of 
the front view. Signals are amplified 
and fed to the phone jack on the panel. 
A 2.5-mh choke and a .002-ppf con¬ 
denser prevent r.f. from being radiat¬ 
ed by the phone cord. 

The vernier and crystal oscillators 
are connected to an output jack 
through a 1500-ohm resistor and a 500- 
ohm attenuator. This prevents the out¬ 
put from masking signals on a receiv¬ 
er and reduces signals fed to the mixer 
for comparison. The calibrating oscil¬ 
lator is fed to another jack without a 
variable attenuator. 

Oscillotor compensation 

A 380-ppf condenser was used for C6 
and a precision thermometer inserted 
in the oscillator compartment. When 
the unit was tuned to 3500 kc, the fre¬ 
quency drifted positive about 800 
cycles with a 2-degree Centigrade 
change in frequency. This is equivalent 
to a .024-ppf capacity change. C6 was 
replaced with a 175-ppf condenser hav¬ 
ing a negative temperature coefficient of 
.0007-npf per ppf per degree Centi¬ 
grade. This was shunted by a 150-ppf 
mica and a trimmer adjusted to 55 iipf. 
The drift was reduced to 225 cycles for 
a 2-degree temperature change. We 
replaced the 175-|inf temperature com¬ 
pensator with one of 185 ppf and the 
same coefficient and the curve became 
flat after the initial warm-up as shown 
in curve C of Fig. 3. Curve A is the 
frequency-temperature curve without 
compensation. Curve B is the result of 
partial compensation. 

The coil and tuning elements are in 
a metal box insulated on the outside 


Fig. 2—Schematic. The colls are represented by a single dashed one. The bottom jack is the 
output from the calibrating oscillator. 


with a layer of Masonite. Trimmers 
and padders are adjusted through 
holes in the side of the box. The holes 
are sealed after the unit is calibrated 
and compensated. 

The calibrating oscillator is not com¬ 
pensated. It is in an uninsulated metal 
box painted with white paint. This re¬ 
flects some of the heat radiated by the 
tubes and transformer. 

Compensation against changes in the 
power supply load was accomplished by 
inserting Rl, R2 and R3 in the cir¬ 
cuits when their re¬ 
spective oscillator.s 
are off. These are 
selected to reduce 
the plate currents 
to equal those when 
the oscillators are 
operating. 

(The position of 
the cathode tap on 
LI is also a factor 
of stability against 
voltage changes. 

Adjust the cathode 
tap to a point 
where a 10-volt 
plus or minus vari¬ 
ation in line volt¬ 
age will have little 
effect on the fre¬ 
quency.— Kdifor) 


Operation 

Adjust crystals in the standard os¬ 
cillator to proper frequency by compar¬ 
ing with signals from harmonically-re¬ 
lated broadcast signals or WWV. This 
oscillator holds its frequency well and 
need not be checked very often. 

The 7th and 8th harmonics of the 
500-kc crystal will fall at 3.5 and 4.0 
me and can be used to check the cali¬ 
bration of the vernier oscillator. The 
3.333-mc crystal can be used to check 
(Continued on jxige 118) 


Fig. 3 _ Effect of temperature compensation on vernier oscillator. 


Wiring is simple. Under-chassis controls and switches are shown. 


The oscillators are shielded from each other by mstal compartments. 
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Direct-Current Milliammeters 


In Radio Servicing 


By OSCAR E. CARLSON 


M any articles on voltmeter and 
multimeter construction have 
appeared in this and other 
technical mag-azines. These 
articles usually refer to a certain spe¬ 
cific value of milliammeter as the funda¬ 
mental movement. More than one ex¬ 
perimenter who has wished to build the 
equipment described has had a milliam¬ 
meter of a different ranpe and has not 
known how to adapt the circuit con¬ 
stants to his own instrument. 

When measuring d.c. voltages in radio 
receivers, it is safe to obey the follow¬ 
ing arbitrary “rule of thumb”: The 
meter current for full scale should be 
no 7nore than 5% of the current which 
normally flows in the circuit across 
which the voltage is measured. This 
should be remembered and adhered to, 
or there is danger of considerable error. 



^•9* I*—'Effect of meter on circuit voltages. 

To illustrate this, assume a circuit 
like Fig. 1. Current flowing through the 
internal resisUince R,„ of the voltage 
supply will cause the supply voltage to 
drop as the load increases. 

With the meter disconnected, the 
voltage across the load is E— 

Upon connection of the additional load 
represented by the meter and multipli¬ 
er resistance R,„, the voltage across the 
load becomes E—(Rmli.+Rmlm). The 
error introduced theiefore decreases as 
Rm increaseSf being zero if the meter re¬ 
sistance is infinite. 

Nearly all d.c. voltages in radio re¬ 
ceivers are developed across some re¬ 
sistor or a combination of ohmic resist¬ 
ance and impedance. 


Typical receiver volfages 

The d.c. voltage distribution from a 
rectifier power supply is shown in Fig. 
2. Current (electron flow) is indicated 
by the arrows in that figure. Total cur¬ 
rent is flowing at points A and B. 



Eig. 3—Equivalenf resistive circuit, Fig. 2. 

Smaller currents making up this total 
flow at points C, D, E, and F. An equiv¬ 
alent resistive circuit is Fig. 3. 

A voltmeter from points D, C, or E 
to ground then places a shunt resistance 
from the measured point to grourid. 
A voltage drop between the measured 
point and the source voltage at A, B, or 
F due to the increased current flow 
across AD, BC, or FE causes the volt¬ 
ages to be lowered at points D, C, or E. 

The current flowing to points A, B, or 
F may })e from 40 to 150 milliamperes, 
depending upon the type of radio re¬ 
ceiver. Using our 5Vr rule for a 40-ma 




Fig. 2—Current distribution in power supply and part of a receiver. 


supply allows us a 2-ma drain for our 
voltmeter, A 2-ma meter would require 
a 500-ohm meter multiplier to limit cur¬ 
rent to 2 milliamperes when connected 
across a source of voltage of 1 volt. This 
is a 500-ohni-pei- 
volt meter. A 0-100- 
volt meter using a 
0-2-ma meter would 
then require a 50,- 
000-ohm multiplier 
resistor. For a 
measurement 
across a source 
normally supplying 
10 0 milliamperes, 
we could use a 0-5- 
ma meter and thus 
have a sensitivity 


in the order of 200 ohms per volt. 

Thiis^ for voltage measurements 
across the average y’adio receiver power 
supply, supplying 50 to 60 milliam¬ 
peres, a 0-J-ma meter is the highest prac¬ 
tical range that may he used as a volt¬ 
meter. 

But suppose you have on hand a 5- or 
10-ma meter and wish to make fairly 
accurate and meaningful voltage anal¬ 
yses. Remove a portion of the load from 
the power supply, for example, by dis¬ 
connecting a plate and screen circuit 
which draws a 10-ma load. In an a.c. 
receiver we can do this by removing the 
selected tube from the socket. You may 
then measure the supply voltage with 
a voltmeter using a 0-10-ma meter. (The 
meter sensitivity would be 100 ohms per 
volt.) Adding a 50,000-ohm resistor in 
series with the 10-ma meter as a cur¬ 
rent-limiting resistor would make a 500- 
volt voltmeter. This would allow us to 
trouble-shoot the power supply and filter 
circuits with fairly accurate indications 



of what the voltages are, or would be, 
with the circuit restored to normal by 
reinserting the tube. 

'Make good battery testers 

Such a voltmeter made from either a 
10-ma or even a 50-ma meter is admira¬ 
bly suited to testing radio A- and B- 
batteries, since it imposes sufficient load 
to allow normal voltage drop through 
the batteries' internal resistance. Such 
a test on batteries is a better indication 
of their condition than a test with a 
1,000-ohm-per-volt or higher instru¬ 
ment. In fact, when testing such bat¬ 
teries with a 1,000-ohm-per-volt or 
higher instrument, it is preferable to 
shunt a resistor across the battery to 
simulate the receiver load, and then 
measure the voltage developed across 
that resistor. B-batteries should be 
tested with about a 20-ma drain and 
A-batteries with a 50-ma drain. The 
necessary shunt resistor may be deter¬ 
mined from Ohm's law as follows; 

Shunt K=:Battery voltage (new) 
Specified current in amps. 

As an example for a 45-volt battery with 
20-ma drain: 

Resistor=45/,02=:2,250 ohms. 

Fig. 4 illustrates a battery tester of 
the above tjq^e which may be made from 
a 0-5, 0-10, or a 0-100-ma meter. The 
unit using the 0-100-ma meter should 
not be used in conjunction with any 
(Co)itiuued on page 85) 
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12-VOLT AMPLIFIER 


By JOHN W. STRAEDE 


T he amplifier described in this 
article is of interest for several 
reasons, possibly the most impor¬ 
tant being its extreme efficiency. 
The plate efficiency of the amplifier itself 
is good (35 watts of plate input giving 
18 watts of audio power, equivalent to 
about 25 watts of usable power). The 
power pack—being vibrator powered— 
is also of high efficiency. For an average, 
mobile amplifier putting out 14 to 18 
watts, the drain on a 6-volt battery is 
about 15 amperes or 90 watts. In this 
case the drain is just over 5 amperes 
from a 12-volt battery—only 64 watts. 
And the output is greater, effective out¬ 
put being nearly doubled. 

To gain this degree of efficiency, only 
standard parts are used with the excep¬ 
tion of the 2 vibrator transformers, each 
of which has a standard primary but a 
175-volt, 100-ma secondary. The lower 
the ratio between the windings of a 
transformer, the more efficient it can be 
made. The 12-volt, 3-ampere split-reed, 
synchronous vibrators are standard, the 
split reed being necessary to connect 
the outputs in series to give the needed 
350 volts. 

Besides being extremely compact, the 
amplifier itself has a number of novel 
circuit features such as the 1-tube elec¬ 
tronic mixer recently described in Radiq- 
Craft. Class AB2 operation is provided 
for the 6L6 output tubes, but it is ar¬ 
ranged that operation in the grid cur¬ 
rent region is only momentary; It is 
provided to allow for the peaks present 
in speech signals. Many of these peaks 
are clipped because of overload. Retain¬ 
ing them makes the reproduced sound 
more natural. Because little power is to 
be provided for the 6L6 grids, the coup¬ 
ling transformer has a higher ratio than 
usual. The over-all ratio of primary to 
entire secondary is 1 to I'/i. In the 


transformer used, the primary induct¬ 
ance was 21 henries. 

Decoupled, semifixed bias on the out¬ 
put stage also helps to provide momen¬ 
tary powers much greater than the 
rated output. A 24-microfarad con¬ 
denser and 1,000-ohm resistor have a 
time constant of approximately 1 40 
second, so for brief intervals of time the 
amplifier acts as if with fixed bias. 

Large bypass condensers (2 of 24-uf) 
have a similar influence on the voltage 
of the 6L6 screen grids. 

Automatic volume control (partly 
compression, partly limiting) has the 
very desirable effect of allowing the 


are fed. Amount of control voltage can 
be regulated by a potentiometer or by a 
fixed voltage divider consisting of 0.2- 
and .075-megohm resistors in series. 

Tone control system 

The compactness of the amplifier al¬ 
lows no room for conventional tone con¬ 
trols, so a couple of switches are em¬ 
ployed. One attenuates the highs by 


HARDWOQO COUPLER 
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amplifier to be run at high volume levels 
without excessive overload. The neces¬ 
sary control voltage is obtained by recti¬ 
fication of part of the signal supplied 
to one of the output tubes. The d.c. 
voltage thus obtained controls the gain 
of the pentode into which both inputs 



A 

ALL CONOS 

The high-efficiency battery-powered amplifier uses an electronic mixer and a simplified tone control system. 
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Method of coupling speakers to large horns. 

connecting a .OOb-pf condenser from the 
6B8G plate to chassis while simultane¬ 
ously connecting an extra condenser 
across the output. The other switch at¬ 
tenuates the ^ows by inserting an extra 
coupling condenser in series and by re¬ 
ducing the capacitance of the 6J5 
cathode condenser. Even with highs and 
lows not attenuated (by pressing the 
switches), there is a certain amount of 
frequency restriction. This is good and 
is deliberately provided because there 
is little use in having an amplifier turn 
out notes which the speaker can’t handle 
or which cannot be heard at a reasonable 
distance. 

To conserve output power it was de¬ 
cided to run separate 3-conductor, high- 
impedance lines direct from output tubes 
to each speaker. There is a safety link 
in each speaker plug so that the 6L6 
screen voltage is removed if both speak¬ 
ers are disconnected. 

Negative feedback is employed on the 
driver stage to make up for the sudden 
decrease in load 
when the output 
tubes start to draw 
grid current. Shunt 
resistors across the 
transformer sec¬ 
ondary help to sta¬ 
bilize the load. 

American read¬ 
ers may wonder 
why tube sockets 
are so commonly 
employed as input 
and output sockets 
in Australia. Well, 
they’re cheap, and 
those of one partic¬ 
ular make ave very 
reliable indeed. 
Their main disad¬ 
vantage is their 
bulk. 

{Continued on 

page 98) 
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A Modern Midget Set 


Sub-postcard size crystal radio 


By W. H. GRACE 


D tSPITE present-day advanced 
electronics, there are tens of 
thousands of crystal receivers 
in daily use in the United States 
alone. Naturally there are very valid 
leasons for this. There is no upkeep 
cost, and the fidelity of tone and clar¬ 
ity of crystal rectification are hard to 
beat. 

The panel of the modern midget re¬ 
ceiver described below is only slightly 
larger than a deck of ordinary playing 
cai’ds. On one high-powered local sta¬ 
tion it operates a sensitive magnetic 
speaker with sufficient volume to be en¬ 
joyable several feet from the speaker. 
Three other locals can be heard on the 
loudspeaker with somewhat less volume. 
The physical dimensions are shown 



Fig, I—Coupling may be varied by sloping coils (see dashed lines). 


clearly in the accompanying diagram 
(Fig, 1), The cabinet fits completely 
around the bakelite panel upon which 
all the components are mounted. The 
depth of the small wooden cigar-box 
cabinet is great enough to clear the 
condensers and coils. Antenna and 
ground connectors are short lengths of 
stranded, insulated wire passing direct¬ 
ly through 2 holes in the back of the 
cabinet. Four small wood blocks are 
glued into the corners of the cabinet for 
the panel mounting screws. 

The circuit is a time-tested one, but 
the coils used will require some explana¬ 
tion, These coils are one of the secrets 
of this little set's performance and 
make possible its efficiency despite such 
miniature form. 

Preparing the coils 

The first stop is to procure 2 standard 
BC antenna coils with high-impedance 
primary windings and bank wound Litz 
(Litzendraht) wire secondaries having 
approximately 250-ph inductance. Dis¬ 
connect the 2 secondary leads from the 
lugs at the end of the coil form. These 
coils are wax impregnated, and the 
secondary lead adjacent to the primary 
is wrapped 1 full turn over and around 


the lattice-wound primary coil. These 
little coils are readily obtainable for a 
few tents at most good radio parts 
stores, 

(If a few minutes are spent studying 
the construction of the coil, there is no 
trick to freeing this connection without 
injury to the fine wires composing the 
Litz cable. See Fig, 2), When both 
secondary leads are disconnected, lay 
them back across the secondary winding 
out of harm's way for the time being. 
Should the wax be hard, it can be soft¬ 
ened quite easily by the application of 
heat from direct sunlight or by holding 
a heat lamp or electric iron near it for 
a short time. The wax is to be softened, 
not melted. 

Next either unwind the primary coil 
or remove it by 
cutting across the 
wire with a very 
sharp knife. Only 
the Litz second¬ 
aries are used, 
one as the prima¬ 
ry in the antenna 
circuit and the 
other as the sec¬ 
ondary in the de¬ 
tector circuit. Re¬ 
solder the 2 leads 
from the second 


aries back to their respective lugs on 
both coils. Be sure that all the fine 
enameled ivires of the Litz cable are 
unbroken and that all are joined to¬ 
gether at the tepninal lug. If this is not 
done, losses will be introduced which 
will impair the results. 

Circuif defails 

Two midget variable condensers are 
used to tune the 2 circuits. Each section 
is of 365-ppf capacitance. The primary 
series condenser uses both stator sec¬ 
tions, thus doubling 
the capacitance by 
connecting both 
stators together. 
The secondary con¬ 
denser uses just 1 
stator section; the 
other is left uncon¬ 
nected. The circuit 
is shown in Fig, 3. 

- were used because 

they are easily obtainable in many radio 
stores at very reasonable cost and are of 
a low-loss type which works well in a 
crystal set. 

The condensers are mounted by 1 
threaded bolt directly on the panel, and 
the coils are attached with skinned hell 



REMOVE pRf, 

»‘INE WIRES 
Fig, 2—Coil defaiL 

These condensers 


wire to the condensers by direct solder¬ 
ing. This arrangement is very simple, 
as the electrical connections provide the 
mechanical support for the coils as well. 
Only 1 lead of the primary coil goes to 
the condenser but a dummy lead sup¬ 
plying the needed additional mechanical 
support is soldered from the condenser 
frame to one of the unused lugs on the 
coil form to stiffen the coil mounting 
mechanically. Both coils are mounted in 
inductive relationship to each other. If 
additional selectivity is required, a 
slight bending of the coil supports will 
loosen the coupling. Once the coupling 
is adjusted to your antenna and loca¬ 
tion, no further attention is necessary. 
The detector unit chosen was a ger¬ 
manium diode rectifier, the 1N34, These 
units are very compact and sensitive. 
One wire lead from the diode is soldered 
to a terminal of the phone jack, and the 
remaining lead goes directly to the end 
of the secondary coil nearest the pri¬ 
mary, with which it is inductively 
coupled as shown in the diagram. 

Phones, aerial, and ground 

An excellent pair of high-impedance 
phones are absolutely a must for best 
results ivith any crystal receiver. Pro¬ 
cure the best magnetic-type headset you 
can afford. It will prove a wise invest¬ 
ment. Be very cautious of the war sur¬ 
plus bargain headsets so common at 
present; many are of improper imped¬ 
ance and design for crystal-set needs. 

Good aerials and grounds are needed 
for peak performance of this receiver. 
Use only a good water-pipe ground. 
Solder the ground lead to the pipe if 
possible; otherwise attach it with a 
clean groundpipe clamp. The ground 
wire should be of at least bell-wire size. 

Keep the ground wire as short as 
practical because excessive length ap¬ 
pears to decrease the selectivity. Multi¬ 
ple grounds may well be experimented 
with. Three or more different grounds 
often increase the volume noticeably. 

The antenna is most important, and 
the following suggestions apply to any 
crystal receiver. It is recommended 
that the aerial be between 125 and 150 
feet long, of tinned copper wire, solid 
or stranded making little difference. No, 

14 enameled wire also may be employed, 
but all joints must be soldered and both 
ends insulated with at least double in¬ 
sulators. Keep lead-in wire and the 
aerial proper as far away from all ob¬ 
jects as the layout allows with as few 
right-angle bends as the job requires, 
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Combination Test Instrument 

J. V. ROBERSON 
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Switching makes this a signal generator, signal tracer, phono oscillator or an amplifier. 


A VERSATILE tester which can 
be used as a signal generator, 
signal tracer, phono ampli¬ 
fier, wireless oscillator, or a 
receiver can be made easily and eco¬ 
nomically from a small 5-tube super¬ 
heterodyne receiver. Necessary switches 
and jacks can be mounted on the rear 
of the chassis. Alterations are confined 
to the first and second detector circuits. 
Changes are shown as heavy lines in 
the diagrams. 

If possible, select a receiver with a 
455- or 456-kc i.f. channel. Intermediate 
frequencies are reasonably well stan¬ 
dardized, and such sets can be used for 
i.f.-signal tracing on other sets using 
the same i.f. 

Signal tracer 

For use as a signal tracer, connect 
a common ground between the tester 
and the set to be tested, throw SI to 
Normal, and plug a single-conductor 
probe into Jl. Tune the tester to a clear 
channel. The probe can be used to trace 
i.f. signals between the first detector 
plate and the detector input of the set 
under test. Sets using 455- or 456-kc i.f. 
car. be aligned by applying the probe to 
the output of the set’s i.f. system and 
aligning its trimmers for maximum sig¬ 
nal in the speaker of the tenter. 

For a.f. testing, insert the probe in 
J3 and tune the tester to a clear channel 
with SI in normal position. 

Signal generator 

To use the tester as a signal generator 
covering the broadcast range throw SI 
to Te 5ST. This disconnects the antenna 
circuit and places its tuning condenser 
in parallel with that of the oscillator, 
thus lowering the frequency to roughly 
that shown on the tuning dial. The 
signal is modulated by a relaxation 
oscillator using a V 2 -watt neon lamp. 
It is turned on or off by S2. Output is 
available at Jl. An audio test signal 
may be taken from J2. 

(It is advisable to calibrate the oscil¬ 


lator, using a chart to show the exact 
frequencies as compared with dial in¬ 
dications.— Editor) 

Modulated i.f. signals are available 
at Jl by placing SI in Normal position 
and tuning in a signal. 

Phono oscillator-amplifier 

Convert the unit to a phono oscillator 
by removing the neon lamp and con¬ 
necting a phono pickup to J2. Connect 
a short antenna to Jl if one is needed. 
Opening S2 will increase the gain and 
remove the possibility of hum. 


A good chassis cradle can be made 
from a few pieces of chemical labora¬ 
tory equipment and 2 large C-clamps. 
Obtain 2 burette clamps with swivel 
jaws and 2 large ring stands. These can 
be had from scientific supply houses. 

Discard the jaw assembly from the 
burette clamps and retain the base or 
support clamps. Select a bolt or 
threaded rod that will screw into the 


Connect the phono pickup to J3 and 
adjust the tester for a.f. signal tracing, 
and you have a small phono amplifier. 

(The receiver selected for the tester 
should be a.c.-operated if possible. This 
will prevent trouble when making con¬ 
nections to a.c.-d.c. sets. If it is nec¬ 
essary to use an a.c-d.c. model as a 
tester, be sure to observe polarity when 
connecting the common ground. Connect 
a small 117-volt lamp to a pair of test 
leads and connect between the 2 chassis. 
If the ligiit glows, reverse the line plug 
on one of the units.— Editor) 


support clamp and weld one end to the 
center of a C-clamp. Screw the support 
clamp and C-clamp together and mount 
on a ring stand. The C-clamps are used 
to grip the chassis. Vertical and angu¬ 
lar adjustments permit the chassis to 
be suspended above the work bench at 
a convenient angle. 

J. A. Burnett, 

Tarleton StatioUy Kan, 


CHASSIS CRADLE 



Rg. 3—Circuit of the midget crystal radio. 


Get the aerial as high hi the air as pos¬ 
sible. Doubling the height will in many 
cases more than double the volume and 
number of stations received. If your 
location does not lend itself to a single¬ 
wire stretch of at least 100 feet^ try 
3 wires stretched fanwise as long as you 
can arrange them and you may still get 


good results. Each location will have its 
own best arrangement. 

The operation of the receiver is so 
simple it hardly needs explanation. 
Turn the left-hand knob until a signal 
is heard, then turn the right-hand knob 
until resonance between the 2 circuits 
is established and loudest volume is ob¬ 
tained. A few moments of experiment 
will familiarize the listener with the 
synchronization of the dials. 

If the set is to be used within 50 
miles of a station, there should be little 
difficulty in receiving with good head¬ 
phone volume. My set is located about 
17 miles from New York City, and 18 
local stations have been heard. Ottawa, 
Buffalo, Cincinnati, Washington and 


Richmond also have been heard without 
any particular effort. WCBS has suf¬ 
ficient strength to operate a sensitive 
magnetic speaker with surprising vol¬ 
ume for a crystal set, and several other 
locals often produce a signal of enough 
magnitude to be heard on the speaker. 
High-resistance magnetic speakers are 
hard to procure today as the PM speak¬ 
er is the present type made for electric 
sets. PM speakers are not suitable for 
use with this set. 

It may interest the reader to know 
that the writer thought he was through 
with crystal sets back in 1914 but just 
got nosey to see what a modern crystal 
receiver could do in this day of super- 
powered broadcast transmitters. 
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POWER FOR THE BC-312 


This easily obtained Luar surplus receiver 
can be converted to a 117 -volt a.c. set 


By GUY BLACK 


M any a short wave listener or 
amateur, after looking over 
the supply of high-frequency 
receivers, has decided to buy 
an army surplus set, particularly if his 
budget limits him to less than one hun¬ 
dred dollars. While these sets do not 
have the appearance, range of fre¬ 
quencies, or convenience of commercial 
sets, they are ruggedly built, sensitive, 
and selective. 

One of the most common surplus sets 
is the BC-312—with various letters at¬ 
tached after the number, signifying 
different models. The differences are not 
great. The BC-312-A had a thermostati¬ 
cally controlled heater in the oscillator 
compartment, and a noise balancing net¬ 
work in the antenna circuit. The latter 
feature was retained in the BC-312-C, 
the next model, but was dropped from 
all later models. Models with the let¬ 
ters A, C, D, E, F, G, all have crystal 
filters but later models were sometimes 
supplied with them and sometimes with¬ 
out. On models with letters after the 
G, 24-28-volt operation is designated by 
the letter as in BC-312-NX. 


_peaiFiER CASE 
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Fig, I—The RA-20, designed for the BC*312, 


Most BC-3l2's were designed to work 
from a 12-volt battery, and if 7.5 am¬ 
peres is available, they may be so used. 
The connections are easy to make. If a 
plug is available to fit in the large sock¬ 
et on the front panel, connect 12 volts 
minus to pin D, and 12 volts plus to pin 
T. These are the two large pins in the 
socket. In addition, lug 8 on the termi¬ 
nal strip near the front right corner of 
the chassis must be grounded, which is 
easily done by connecting it 1h> the bus 
bar running about 2 inches away. The 
lug is plainly marked. Without the plug 
it is necessary to connect 12 volts plus 
to lug 5. and 12 volts minus to lug 6. 

At least 2 models of the BC-312, the 
HX and NX, were designed to operate 
from 24 to 28 volts, and of course will 
not operate from a 12-volt battery. If 
you are having trouble with your set, 
examine the dynamotor name plate, 


where there will be a notation of the 
correct operating voltage. 

Most amateurs will want to convert 
these receivers to a.c. operation, and 
they are fortunate because the Signal 
Corps made provision for doing this. 
In this respect the BC-312 is superior 
to the more common BC-348 receiver, 
which was designed to operate from 24 
to 28 volts only. By merely substituting 
the Signal Corps rectifier RA-20 in 
place of the dynamotor, the BC-312 is 
converted to the BC-342, designed for 
110-volt a.c. operation. In fact, on many 
sets the name plate for the receiver is 
inscribed on both sides, one side reading 
BC-312 and the other reading BC-342. 
Fortunately some of these rectifiers are 
available on the surplus market. To in¬ 
stall then\ merely unsolder the dyna¬ 
motor unit, remove the 2 bolts in the 
hinges and the 2 bolts connecting the 
standoffs to the chassis. Remove the 
metal plate at the back of the cabinet, 
through which the power plug must 
come. Before placing the RA-20 in posi¬ 
tion, it is best to solder the connections 
to the terminal strips, since at this 
stage there is more room to work. Be¬ 
fore soldering, however, examine the 
under side of the terminal strip to see 
if there are not 2 jumpers, one con¬ 
necting lugs 1 and 2, another connecting 
lugs 3 and 4. If so, remove these before 
connecting the rectifier. 

The connections to be made are as 
follows: 

Lug 1 brown wire 
Lug 4 yellow wire 
Lug 5 black wire 
Lug 6 blue wire 
Lug 7 red wire 
Lug 8 green wire 
Lug 9 black wire with white tracer 
In addition, solder a jumper from lug 
2 to lug 3. 

After arranging the excess wire, 
(which should be left on so it will be 
possible to work on the receiver without 
disconnecting the power supply) and 
fastening down the power supply make 
sure that there is a 2-ampere fuse in the 
fuse holder, and that nothing is shorted 
in these close quarters. The tube speci¬ 
fied, VT-97, is a 5W4. 

A home-built power pock 

Those who cannot obtain an RA-20 
can very easily build a suitable power 
supply. By removing the dynamotor and 
its filter it should be possible to build 
the power supply in the case and mount 
it inside the receiver as is done in the 
BC-342. 


Building a power supply has some 
advantages. Larger filter condensers can 
be substituted for the dual 8-microfarad 
condenser used in the RA-20. The cir¬ 
cuit is given in Fig. 1 for RA-20, with 
the parts identified by their Signal 
Corps nomenclature. It may be possible 
to get an exact replacement transformer 
or choke. The transformer would be 
particularly desirable, because of the 
two 12-volt windings. It will not be 
possible tfl obtain a commercial trans¬ 
former with these filament voltages, 
but the same result can be obtained by 
connecting two 6-volt filament windings 
in series. In doing this, the phase re- 



Fig. 2—Circuit with 12-yolt filament supply. 


lationship of the two windings should 
be noted since the voltages of the 
windings may cancel each other. The 
transformer must supply at least 90 
milliamperes at 265 volts in addition to 
having two six-volt windings supplying 
at least 1.5 amperes each. 

One side of the pilot lamp circuit is 
grounded, so it is not possible to use the 
same winding to supply voltage for the 
pilot lamps as is used for the filaments. 
Since the dial is plainly marked it is 
best to ignore this difficulty, although 
if a separate winding were available of 
course it could be used for this purpose. 
The pilot lamps need not be 6 volts each 
in this case, nor does the extra winding 
need to be 12 volts. Bearing in mind 
that lamps are in series^ any voltage 
lamp could be used if a winding with 
twice this voltage is available. A suit¬ 
able power supply which could be built 
on a separate chassis is shown in Fig. 2. 
There is no switch shown in the dia¬ 
gram, because the power supply can be 
controlled by the on-off switch on the 
front of the receiver. 

Revamping the X types 

There are a number of BC-312-HX and 
NX sets around also. It is not possible 
to use the rectifier RA-20 with these 
models without making a few circuit 
changes first. Since the filaments are 
connected for 24-volt operation it is also 
rather awkward to heat the filaments, 
(Continued on page 84) 
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the horizontal positioning, vertical posi¬ 
tioning and the focusing potentiometers 
carry high voltage and must be insulat¬ 
ed from the chassis. This can be done 
in a number of ways. We made an end 
panel out of Lucite for the scope chassis 
and used it to support the 3 potentiom¬ 
eters. 

The parts on the upper chassis are 
from an oscilloscope foundation kit. It 
furnished the 5CP1 tube, its shield, 
high voltage transformer, 2X2 rectifier, 
a filter condenser, sockets and caps for 
both tubes. The cost was about $15.00. 
These parts are all available as surplus 
and can be bought individually if de¬ 
sired. A voltage-doubling circuit was 
wdred in the chassis and can be used if 
desired. It supplies voltage for the inten- 
sifier anode, producing a brighter but 
smaller picture. In operation the addi- 



Fig. 4—6H6 is video and sync pulse detector. 


tional brightness is seldom considered 
essential except in daylight viewing or 
in a brightly illuminated room. Al¬ 
though a 5CP1 tube is shown, a black- 
and-white tube such as a 5BP4 or 7EP4 
can be used. 

The sound channel is mounted on the 
metal plate which originally shielded 
the r.f. tuner. The first sound trans¬ 
former T1 was made from the former 
input i.f. transformer and is a simple 
solenoid w’ound as in Fig. 5-a. There are 
58 turns No. 80 d.s.c. jumble-wound to 
occupy inch. 

It serves a dual purpose, as it is a 
series trap, preventing the audio from 
causing picture interference. The inter¬ 
stage T2 transformer was made from an 
air-tun d i.f. transformer constructed 
as shown in Fig. 5-b. Each winding has 
40 turns No. 30 enameled wire spaced to 


T2 




Tl 


1 / 4 ' 


1 / 8 ' 


a 


Fig. 5—Coil details are given in the text. 

% inch on a %-inch form. Although a 
volume control is showm in the audio 
chassis, it is not used, the volume being 
controlled at the external audio am¬ 
plifier. We intended at first to include an 
output audio amplifier on either the 
BC-I068 chassis or the picture chassis, 
but decided it was impractical w’hen the 


A GOOD TELEVISER 

(Continued from page 58) 

load already imposed on the power sup¬ 
ply was considered. The transformer is 
undoubtedly oversized for the job and 
no heating takes place even after hours 
of operation. However, since a good 
audio system was already available, it 
was pointless to tax the transformer to 
the limit by adding the additional drain 
of a powder amplifier. 

As the spare holes and sockets the 
photographs of the picture chassis show, 
we experimented with many different 
types of sw*eep oscillators and amplifiers 
and the circuit of the ones shown give 
about the best linearity and ease of ad¬ 
justment. Plenty of drive is available to 
accommodate a 7-inch picture tube and 
nothing but “scope’* tube socket rewir¬ 
ing is needed to make the change. 

Receiver alignment 

Alignment of the receiver is simple. 
The BC-I068 receiver i.f. is already 
aligned and requires only a slight bit of 
touching up for optimum picture qual¬ 
ity. The sound channel is aligned by 
connecting an audio-modulated 6.25-mc 
signal generator to the 6AG5 converter 
grid and tuning the audio i.f. transfor¬ 
mers for maximum output. If no signal 
generator is available, the hit-and-miss 
system of trimming the audio i.f.’s will 
work when a television picture is being 
view^ed on the screen. 

No instruments are required to align 
the r.f. section, although a wavemeter 
would be useful in setting the oscillator 
to the approximate desired frequency. 
The frequency of the local station and 
its operating schedule can be obtained 
by calling the station itself or by con¬ 
sulting the new^spapers for programs. 
As a rule, to facilitate alignment and 
adjustment procedures, stations trans¬ 
mit a test pattern before scheduled pro¬ 
grams and in some instances, maintain 
a regular test pattern schedule. The pat¬ 
tern is usually accompanied by an audio 
carrier modulated by a steady note to 
help adjust the sound system. Initial 
alignment is made with a pair of head¬ 
phones plugged into the i.f. output jack 
on the 1068. With an antenna connected, 
set the vernier oscillator condenser to 
half capacity, ro¬ 
tate the bandswitch 
to the desired posi¬ 
tion and the sensi¬ 
tivity control to 
maximum. Rotate 
the osc‘illator trim¬ 
mer w'hich is in use 
very slowdy till a 
loud hum - modu¬ 
lated signal is 
heard in the phones. 

Reduce the sensi¬ 
tivity to a low'er 
level and peak the 
antenna trimmer 
for maximum. Then 
tune the sound for 
optimum clarity 
with the vernier 
capacitor. Center 
the square pat¬ 


tern on the screen with the centering 
controls and focus for finest lines 
with the focusing control (Caution — 
these 3 controls have high voltage 
on them and should have insulated ex¬ 
tensions or be cut otf and adjuste’d with 
an insulated screwdriver.) Adjust the 
horizontal and vertical size controls to 
make the square pattern the desired size, 
and the oscillator controls to lock the 
lines in place. The low-frequency oscil¬ 
lator controls the vertical lines and the 
high-frequency oscillator the horizontal 
lines. With a moderate signal level no 
difficulty is encountered in making the 
oscillators “sync in.” How’ever, the sen¬ 
sitivity control cannot be set too high on 
a strong signal or the picture will be 
distorted. Correct adjustment of the 
“brightness” control will erase the re¬ 
trace lines visible when the control is 
set too high. 

The trimmers have a range wide 
enough to cover the first five television 
channels. The operator may select the 
position of the bandswMtch to correspond 
with any channel he desires. Only 3 
channels were provided—one for each 
station active in the New York area. A 
switch with more than 3 positions can 
be installed to accommodate as many 
other channels as desired. 

The antenna used for the set is a 
simple 80-inch dipole made of tubing 
and fed with a co-ax cable, however, any 
type of antenna may be employed. A 
change in the input circuit should be 
made if a higher impedance type of feed 
line is to work efficiently. 

Very satisfactory reception has been 
obtained from the three stations in New 
York, WCBS-TV, WNBT and WABD, 
with the receiver in Bayside some 14 
miles away. As the sensitivity control 
is advanced only a fraction of maxi¬ 
mum, there is little doubt that good re¬ 
sults could be had at greater distances. 
Some interference attributed to a high- 
band FM station was seen in the form 
of vertical lines when observing WABD. 
This was removed by inserting a parallel 
tuned trap in the antenna feed. 

We have had many hours of enjoy¬ 
ment with the television receiver and 
gained much useful information con¬ 
cerning the operation of circuits some¬ 
what apart from ham radio through its 
development. 



Picture chassis, bottom. Position and focus controls at left, vertical 
size and hold at top, horizontal size and hold at bottom. 
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I Quesfion Box queries will be answered by mail and those i 

I of general interest will be printed in the magazine. A tee ^ 

p of 50c wilt be charged tor simple questions requiring no § 

I schematics. Write tor estimate on questions that may | 

i require diagrams or considerable research. Six to 8 weeks 1 

^ is required to draw up answers involving large schematics. § 
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•i TWO-TUBE SUPERHETERODYNE 

• I am planning to build a 3-way A. Here is the diagram you request. 
portable superket using a 6A8 and a The tubes specified are not too applica- 
6F7, with a selenium rectifier for ax, ble to battery operation. The filaments 
operation. Please supply me with a dia- are connected in series and require a 12- 
gram, —L.T., AV/(’ York, X, Y, volt A-battery capable of supplying 


LOOP OR ANT COIL 


6A8 


6F7 


OUTPUT TRANS 
l4K*20KalMP 



A+I2V 

300MA 


An a.c.'d.c. 2-tube superheterodyne usable (with limitations) as battery receiver. 

IS5 IS5 II7N7-GT 43kimp 


5.6MEG I0ME[^. 


MIKE IN 



ALL CONOS 


40±250V 


Miniature a.c.-d.c. amplifier. Dry-cell tube filaments run on II7N7 cathode current. 


300 ma. They may be connected in par¬ 
allel and operated from a 6-volt 600- 
nia battery with a 185-ohm, 100-watt 
dropping resistor for a.c. operation. 

The 6A8 converts the incoming sig¬ 
nals to the intermediate frequency, and 
they are detected by the triode section of 
the 6F7. Detection is at the intermediate 
frequency, though there is no i.f. ampli¬ 
fication. 

This set, because of its limited se¬ 
lectivity, probably will work better in 
isolated areas with a number of strong 
stations. 

MIDGET PA SYSTEM 

m f would like to have a diagram of 
a small public address amplifier using 
a 117X7 and one or two lS5*s as volt- 
age amplifiers, — C,B.C,, Toronto, Can¬ 
ada, 


A. The amplifier diagram printed here 
will supply 1 watt or slightly more when 
used with the average crystal mike or 
pickup. Filament voltage for the lS5's 
is taken from a tap on the cathode re¬ 
sistor of the power amplifier. Grid leads 
should be short and isolated from a.c. 
circuits by shielding. 

Hum is sometimes a problem in ampli¬ 
fiers of this type, and it may be neces¬ 
sary to bypass the No. 7 filament prong 
of each of the lS5’s to the negative L ad 
with 100-pf condensers. Their working 
voltage may be low, about 3 or 6 volts. 

SIX-VOLT POWER SUPPLY 

^ Please print a diagram of a power 
supply delivering between 375 awd ^00 
volts at 200 ma or more. The supply is 
to be operated from a 6-volt storage bat¬ 
tery, using a nonsynchronous vibrator, 
— M,T,, Hawaii 

A. If standard vibrator transformers 
are to be used, two power supplies must 
be operated in parallel to deliver the 
necessary current. Each supply uses two 
6X5*s connected as half-wave rectifiers 
feeding into a common filter. The buffer 
condensers C3 and C4 will require some 
experimenting to arrive at the correct 
values for the vibrator and transform¬ 
ers used. Vibrator buffer condensers 
having values between 0.002 and 0.01 
pf and designed for 1,600 to 2,000 volts 
should be tried. The value should be ad¬ 
justed for minimum vibrator current 
and minimum sparking at the points. 
Cl and C2 should be of the 4-terminal 
type designed for low r.f. impedance as 
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HI + 


RFC4 


6H/200MA OR MORE 



SCRATCH SUPPRESSOR ANO 
EXPANSION CONTROL S00K/R3 


6v bail ev to fils 


this type is more efficient for “hash’' 
suppression. 

PHONO OSCILLATOR 

^ I want to build a battery-operated 
phono oscillatcn' with separate channels 
for phono and mici'ophone input. I ivant 
to use miniature tubes throughout. Can 
I use a 1R5 oscillator and 1U5*8 or 1S5*^ 
as voltage amplifiers? — A.H.^ Boelus, 
Nebraska. 

A. This circuit will give good results. 
Shield all grid and plate leads up to the 
grid of the second 1U5. 


SHORT ANT 
4'80tfuf f 



ALL CONDS 

HI- 
+ - 


LI is a standard single-layer antenna 
or r,f. coil designed for the broadcast 
band. The tickler winding consists of 
about 20 turns of No. 30 enameled wire 
wound at the lower end of LI. The unit 
should be operated between 550 and 650 
kc to obtain greatest distance and keep 
within FCC regulations. 

•A SCRATCH SUPPRESSOR 

^ l have a small amplifier and would 
like to add a nondiscriminating scratch 
suppressor circuit such as the ones de¬ 
vised by Mr. Shaney some time ago. My 
amplifier uses a GSC7 speech amplifier 
and phase inverter. Please include a 
preamplifier if one is needed. / plan to 
take supply voltages from the amplifier 
power supply. — G.R.FGadsden^ Ala. 

RADIO-CRAFT for JANUARY. 


A. Here is the di¬ 
agram you request. 
Volume expansion 
and variable time 
delay have been included in the circuit 
for your convenience. Scratch suppres¬ 
sion and expansion are controlled by 
R3, and the variable time delay by the 
dual 500,000-ohm control in the return 
circuit of the 6SK7 suppressor. If the 
latter feature is not desired, the dual 
control may be replaced with single 
500,000-ohm units with slotted shafts. 
These should be adjusted for best per¬ 
formance. Rl and R2 are 25,000 ohms 
each. They are adjusted to give low 
noise and good expansion range, SI and 
S2 are expander and scratch suppressor 
switches, respectively. 

PHOTO RELAY 

/ have a turkey incubator and would 
like 0 circuit for a photoelectric relay 
that will soujid a7i alarm if the hunters 
go out. Please include a relay to sound 
a different alarm in the event of power 
failure, —ILm. G.A^y Vancouver^ U.C. 

A* The photo relay shown in the dia¬ 
gram meets your specifications. This is 
designed to work when the flame goes 
out in the heaters. Light from the flame 
is concentrated on the phototube with a 
lens. The phototube may be a CE-1 or 
equivalent. It develops a voltage that is 
applied to the grid of the 2051 as bias 
which prevents the flow of plate cur- 
light fails, bias is re- 
2051 conducts clos'mr 


Left—Six-volt power supply. Above—Expender-scretch suppressor. 


Ryl which rings the upper alarm. 

In the event of power failure, the 
armature of Ry2 drops out, closing the 
circuit to a battery-operated alarm. 

The sensitivity of the unit is corf- 
trolled by the amount of light and the 
setting of the 5,000-ohm control in the 
bleeder circuit, Ryl is a sensitive relay 
that will throw at 10 ma or less. Insert 
a suitable resistor at A to limit the 
current to a value that can be carried 
safely by the relay that you select. An 
adjustable 5,000-ohm, 25-watt resistor 
will be about the value to use. Ry2 is a 6- 
volt relay with normally closed contacts. 






ADDING A WIRECORDER 

_ / have a Model A Wirecorder and a 

15-watt amplifier. Will yon draw a dia¬ 
gram showhtg how the 2 units can be 
combined. — G.Z.^ Cicero^ III. 


rent. When 
moved and 


the 

the 



/'8/250V 



light beam from 
incubator 


A. Here is the diagi am request¬ 
ed. The equalizer and bias-erase 
oscillator are shown. SI, S2, S3, 
and S4 are ganged and are used 
for changing from recording to 
playback operations. This switch 
is shown in the recording position. 
LI is the oscillator coil. It is 450 
turns of No. 28 enameled wire, 
tapped at 150 turns from the grid 
end. This coil is wound on a %- 
inch form 1 inch long with a pow¬ 
dered-iron core. L2 is 23 turns of 
No. 20 enamel, close-wound on top 
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THREE-TUBE REFLEX SUPERHETERODYNE 


Illustrated here is a circuit of a 3- 
tube reflex receiver that is simple and 
easy to construct and compares favor¬ 
ably with some 5- or 6-tube sets. 

The circuit uses a 6SA7 as oscillator 
and mixer; 6B8 i.f. amplifier, diode de¬ 
tector and reflexed first a.f. amplifier, 
and a 32L7 power amplifier and rectifier. 
The antenna and oscillator-tuned circuit 
components are standard values de¬ 
signed to work with a 456-kc i.f. am¬ 
plifier. 


tube for further amplification. The am¬ 
plified a.f. signal appears across the 
100,000-ohm resistor in series with the 
primary of T2 and is taken off at this 
point and applied to the grid of the 32L7 
power amplifier. 

The remaining diode of the 6B8 is 
used to supply a.v.c. voltage for the 
mixer t^ibe. All other circuit functions 
are conventional. 

This set has a tendency to overload 
on strong local stations. This may be 


6SA7 


6B8 



The i.f. signal Ts taken from the sec¬ 
ondary of the second i.f. transformer T2 
and detected by one of the diodes of the 


eliminated by connecting a 10,000-ohm 
control across the primary of the an¬ 
tenna coil as shown. 


6B8. The a.f. component of the signal 
is fed back to the control grid of this 


Bob Webb, 
Ashville, N. C. 


PUSH-PULL TWO-TUBE AMPLIFIER 



A minimum of parts and space is re¬ 
quired by this phono amplifier. 

It uses two 117P7 tubes with the pen¬ 
tode sections connected in push-pull and 
the rectifier sections in parallel. The 
crystal pickup used with this unit 
should have at least 1.5 volts output. 
Neither side of the crystal cartridge 
should be grounded to the frame. If the 
pickup is provided with a shielded lead, 
this should be replaced with 2 ordin¬ 
ary wire leads. 

Ample room volume and good tone 
quality will be obtained if a good PM 
speaker and baffle are used with the 
amplifier, as well as high-quality parts 
throughout. Othei^wise the volume is 
likely to be too low. 

Carleton Phillips, 
Coming, N, Y, 


NOVEL AUDIO OSCILLATOR 

Designed for use in radio servicing 
and for code practice, this audio oscil¬ 
lator is built around a 2-terminal Cros¬ 
by oscillator which works into a 2-stage 
audio amplifier. 

The tuning circuit consists of LI, a 
small a.c.-d.c. filter choke or the pri¬ 
mary of a small audio transformer, and 
a . 002 - 4 f condenser. Lower frequencies 
are tuned by switching additional ca¬ 
pacitance across the coil. Output is tak¬ 
en from the cathode of the 6SC7 and 
fed to the grid of the 6SQ7. 

A keying jack is provided in the 
speaker voice coil circuit of a universal 
output transformer. When a key plug 
is inserted, a 2,000-ohm resistor is con¬ 
nected in series with the voice coil. 
Closing the key shorts the resistor. 

I use this unit with a tape machine 
and have a receptacle in the 117-volt 
circuit for connecting the motor of the 
tape puller. 

The power supply is conventional. A 
small transformer delivering about 250 
volts to each rectifier plate at 50 ma 
works well. I use a dynamic speaker 
with its field coil in the filter circuit. 
A PM speaker may be used if a small 
filter choke is provided. 

James C. Soukup, 
Minot, N, Dak, 



RtCtPTAaE FOR MOTOR OF TAPE PULLER 


RADIO-CRAFT for JANUARY. 


78 


I 948 


































































































































BELGIAN AMPLIFIER 

The amplifier shown is suitable for 
low-power public address applications 
or for use as a phonograph and mike 
amplifier in the home. Individual vol¬ 
ume controls for mike and pickup are 
provided in the prrid circuit of the first 
section of the (5SN7, and bass and treble 
tone controls are in the second section. 

The amplifier is described in La Radio 
Revue, (Antwerp, Belgium). It uses 
a power transformer with primary taps 
for a.c. voltages most commonly en¬ 
countered in Europe. Over-all frequen¬ 
cy response is improved through inverse 
feedback between the plate of the 6L6 
and the plate of the preceding stage. 

20.METER CONVERTER 

This converter is designed to enable 
its user to receive 20-meter signals with 
any receiver tuning to 1600 kc. It has a 
preselector stage to improve sensitivity 
and image rejection. It can be built on a 
10 X 5 X 1 ^" 2 -inch chassis. 

A 3-gang, 25-i4if-per-section, variable 
condenser is used for tuning, which is 
facilitated by a slow-motion dial. Each 
section of the tuning condenser is 
shunted with 30-piif trimmers. A 50-ppf 
midget variable is used for band-setting 
in the oscillator circuit. The output of 
the oscillator is connected to grid No. 1 
of the 12SA7. A short piece of hookup 
wire is connected to the No. 3 grid, and 
1 turn is wrapped around the lead to 
grid No, 1. 



The main tuning coils are wound on 
%-inch forms. LI is 4 turns of No. 24 
wire wound 1/16 inch below L2. L2 con¬ 
sists of 12 turns of No. 19 wire spaced 
the diameter of the wire. L3 is the same 
as L2. The oscillator coil L4 has ld^>4 


turns of No. 19 wire 
spaced the diameter of 
the wire and tapped 1 
turn above ground. 

The output coil L5 is 
a standard single-lay¬ 
er broadcast coil. L6 is 
10 turns of No. 24 
wire wound at the lower end of L5. The 
ends of L6 are connected to a terminal 
strip for connections to the antenna 
circuit of the receiver. 



components. The vibrator is a Mallory 
245 or equivalent. W. G. Eslick, 

Caspert Wyoming. 


Allow the converter to warm up and 
connect it to the antenna terminals of 
the receiver. Set the oscillator band-set 
condenser about half open and vary the 
tuning gang until a signal is heard. Ad¬ 
just the r.f. and output triimners for 
maximum output. Adjustments on the 
high end of the range should be made 
on a commercial station and on the low 
end on WWV’s 15-mc signal. 

W. G, Eslick, 
Casper, Wyoming 

6-VOLT PHONO AMPLIFIER 

Ideal for mobile or emergency use or 
for use in areas away from power lines, 
this low-power phono amplifier is used 
with a spring-driven phono motor but 
a 6-volt d.c. motor can be used if de¬ 
sired. 

The transformer and synchronous 
vibrator were salvaged from an old 
automobile radio. The r.f. chokes and 
efficient shielding prevent vibrator hum 
and hash. The chokes in the low-voltage 
leads are made by winding 2 layers of 
No. 18 wire on a form inch in diam¬ 
eter. There are 35 turns on each layer. 
The r.f. choke in the B-supply is a wind¬ 
ing from a 456-kc i.f. transformer. 

X cover plate is used on the bottom of 
the chassis. An under-chassis shield 
separates the power supply from the a.f. 



PHONO PREAMPLIFIER 

The circuit of this preamplifier was 
developed for use with the G-E variable 
reluctance and Caltron phono pickups. 
I don't think that you can beat it for 



simplicity. It uses a 6SC7 with its sec¬ 
tions in cascade. Contact bias is used 
on each grid and the cathode is ground¬ 
ed. The feedback circuit gives some bass 
boost, as the reactance of the .002-pf 
condenser increases with decreasing 
frequency. C. McCleskey, 

Baton Rouge, La* 

10-METER SUPERREGEN 

The circuit of this 16-meter super- 
regenerative receiver can be used for 
world-wide reception. I use two 32-foot 
antennas at right angles to each other 
and select the one giving best results in 
the desired direction. 



The grid coil has 30 turns of No. 14 
wire on a ^/^-inch form. The turns are 
spaced to cover the desired tuning 
range. The antenna coupling coil is 2 
turns of wire close to the grid end of 
the tuned coil. The r.f. choke consists of 
100 turns of No. 34 d.s.c. wire on a %- 
inch dowel. J. E. Walden, 

Miami, Fla. 
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ILLINOIS 
CONDENSER CO. 

NOWHAS UHIpj 


THY 



"V i ... 

I C-R DECADE BOX 

Ilci'e i.s a .simple capacitor-resistor 
demdc lio.x that I have found useful in 
! radio s. rvicing and experimenting. It 
consists of a single-pole, I2-i)osition 
switch and one each of the most com¬ 
monly used con(lenosers and resistors. 
One condenser and (»ne resist >r are tied 
to each of the swift h points ami the olh- 
ci‘ ends connected to common cjnnec- 
tions lor condenAsers and resistors re- 
.-pectively. 



TYPE UIYaP 

A popular replacement twbt o o-^g line 
of COMPACT. HERMETICALLY ScALED, 
efRcient, dry electrolytic condenser, is 
now a member of the ILLINI line of high¬ 
est quality capacitors. 

The ’Tllini" UMP capacitors are now 
available at your local |obber. Our latest 
catalog, listing complete Illinois line, will 
be mailed to you upon request. 


I F you’re interested in a steady year- 
in-anil-year-out inc»»me—substantial 
share of financial security for you atiri 
your family—you’ll got in on the 
ground floor of this flourishing indus¬ 
try. You can build a lucrati* e business 
of your own NOW with TRADIO, the 
radio functionally-dc.signcd for coin 
operation in hotels, hospitals, tourist 
camps, motor courts, etc. Men and 
women like yourself all over the coun¬ 
try are finding it a natural for big 
earnings and a steady income. 

I TRAOlO* Tried *Te$led*Proven 


TRADIO has pioneered in this profitable 
postwar industry. Today, there are more 
TKADIOS installed throughout the country 
than any other coin radio. 

Send for com. 
plete information 
and free illuslrat. 
ed brochure to¬ 
day. We'll put 
you tn touch with 
the distributor in 
your territory if 
you'll phone As- 
bury Park 2*7447 
or write Dept. 

U-1. 





to one t.st puod and the other prod is 
• c‘onnecteii to the common condenser or 
resistor lead through a s.p.d.t. switch. 

It is possible to connect other com¬ 
ponents such as coils, speakers, and 
chokes to SI and use a multi-position 
switch in place of the s.p.d.t. unit 
shown. 

Wilhelm Pedersen, 
Haugesund, Xorway, 

IMPROVING INTERCOMS 

It is often desiiable to increase the 
volume of one or more remote stations 
of an intercommunications .system. Ad¬ 
ditional amplifiers can be used but they 
complicate the system and are not 
always practical. Try^ using a larger 
speaker and notice the improvement. 
Larger speakers are easier to drive 
since the cones offer Ies.s mechanical re¬ 
sistance and move a greater volume of 
air, 

Harold Pallatz, 
Brooklyn, N, F, 

REPAIRING CARBON MIKE 

Here is a method for replacing the 
buttons of carbon microphones, I re¬ 
place the old button with one taken 
from a double-but- 


--SPACtR 

t<m throat mike— 
they arc plentiful 
at ra d i 0 - surplus 
stores. 

Remove the but¬ 
ton from the throat 
mike by reni ving 
the metal retaining 
ring. After remov¬ 
ing all the button 

. us.<embly from the 

BUTTON telephone m i k e, 

place the new hut- 

- ton, metal side to 

the diaiiliragm under the l)rackct. A 
spacer is cut from cardboard or thin 


FRONT PLATE 


diaphracm; 



R\i)!<>’(*.R\Kr v%;inl*. ipri;iiiKd ktiik> from 
il.*- rc;iili*r.>*, iirid will n\v;ird a nnc \e; r 
^llb^c^iplioIl ft)r <*iicli one iiiildi.'*iuMl. 
W'e are e^peri.dly intere-'eil tn idea.«* 
wliieli are illustrated d'awtn"- or 

Miap-. atid fiiake a libtM'al allowance for 
pllo^o^. Send your new ideas to Hadio- 
(aiAET loda\! 


leather and mounted between the brack¬ 
et and front plate to equalize the pres¬ 
sure <m the button. Diaw the st*etions 
together evenly and tightly. These but¬ 
tons should not lie used w’ith more than 
IV 2 volts. 

L. L. Darling, Jr., 
Xorwich, Conn, 

USEFUL TIME SAVER 

A china-marking pencil can be very 
useful in a radio service shop. In many 
cases, neither tube sockets nor chassis 
of a radio are marked with tube types 
and if the tubes must be removed from 
the set for testing, valuable time may 
be lost in getting them back in the cor¬ 
rect sockets. 

A marking pencil of this type is also 
useful in writing installation notes or 
other data directly on the surface of a 
tube. This generally last much longer 
than gummed labels, 

Stewart Henry, 
Dalhoitsie, X. B, 

NOVEL MIKE SUPPLY 

This circuit eliminates batteries when 
using a carbon mike. The primary of 
the mike transformer is connected in 
the cathode circuit of the output stage 
across the biasing resistor. The values 


,50L6-GT 

CARBON mike TRANS. 

A 



shown are for a 50L6, but the circuit 
can be adapted to many other output 
tubes by changing the value of Rx. 

W. L. Warden. 

Barboursville, IT. Va. 

WIRELESS PHONO KINK 

I find it bothersome and inconvenient 
to use the conventional trailing antenna 
on my wireless record player, I get away 
fiom this type of antenna by connecting 
a good 500-jipf condenser i)etween an- 
t<‘nna terminal and one side of the power 
line. Try both sides of the line, and use 
the one giving the best results. It is also 
worth while to try reversing the power 
plug on the receiver* or phono unit. 

Roger E, Hiel, 
Fitthborg^ Mass, 

(A 1-kv mica condenser is safe and 
should work well.— Editor) 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 


Use Cire Training and Coaching Service-and Get Your “Ticket’’ in a Few Short Weeks! 


Thousands of new jobs are opening up—FM, Tele¬ 
vision, Mobile Communication Systems—These are 
only a few of the radio fields which require licensed radio 
technicians and operators. 


Get your license without delay—Let Cleveland Insti¬ 
tute prepare you to pass FCC license examinations, and 
hold the jobs which a license entitles you to^ with 
ClRE streamlined, post-war methods of coaching and 
training. 


Your FCC Ticket Is Recognized in ALL Radio Fieids as Proof of Your Technicai Ability. 

More than ever before an FCC Commercial Operator Li- Employers frequently give preference to the license hold- 
cense is a sure passport to many of the better paying jobs in er, even though a license is not required for the job. Hold an 
this New World of Electronics. FCC “ticket” and the job is yours! 


HUNDREDS OF SATISFIED, SUCCESSFUL STUDENTS 


•*1 have taken the first class phone 
license examination and received 
my first class ticket last Saturday 
May SI. In closing 1 must suy 
yours is an excellent radio course, 
and 1 really appreciate your help 
and the fine service you have ren¬ 
dered me.” 

Student #2876N12 


”1 passed the FCC examination in 
radiotelephone 2nd class, at De¬ 
troit on June 3rd, and I want to 
thank you for your ready assist¬ 
ance as my instructor on Section 
1 of Nilsoii’s Mjister Course.” 

Student #2779X12 


"I have had my Ist class radio¬ 
telephone license since March of 
this year, and Plan to continue 
with your course since I find it a 
great help in studying transmit¬ 
ters.” 

Student #2779X12 


“After sending in Lesson E I took 
the commercial operator's license 
examination for 2nd class radio¬ 
telephone, and Pa.sscd O.K. I re» 
ceived the license last week.” 

Student #2772X1 


FREE BOOKLET ^Tells you the (iovornment requirements for all classes of FCC COMMERCIAL licenses. 

(Does not covrr Amateur Licen.se examinations). Use coupon l»elow for Booklet H. 


OTHER 


CLEVELAND INSTITUTE HOME STUDY COURSES OFFER COMPLETE TECHNICAL RADIO TRAINING 
FROM LOW-LEVEL TO COLLEGE-LEVEL, FOR THE RADIOMAN WITH PRACTICAL EXPERIENCE! 


COURSE A—MASTER COURSE IN RADIO 
COMMUNICATION 

A complete course covering the tcchniral fundamentals of radio-elec¬ 
tronic*;, for the radioman who wants a general review. Includes prepara¬ 
tion for Broadcast station employment. 

COURSE B—ADVANCED COURSE IN RADIO 
COMMUNICATION ENGINEERING 

A genuine college-level radio engineering coui'se. completciy mathe¬ 
matical in treatment. For the advanee<i rndiuman with considerable 
practical experience and training. 


COURSE C—SPECIALIZED TELEVISION 
ENGINEERING 

An advanciNl col lege-level c mrsc for the radioman who has had formal 
training eiiuivaletit to A and B. 

These three cour.xo^ in radio-electronics offer a complete, thorough tech¬ 
nical training for the radioman who wants to cover the field. Available 
separately or combined. 


FREE CATALOG _Describe all Cleveland Institute home study courses—tells of CIRE 

unique, post-war methods of training. Use coupon below for Catalog A. 



HOW TO PASS Radio Operators 









Don't Delay- 
Write Today! 


Approved 
for Train- 
mg under 
“G-1 Bile 
ol RiKhis" 


Commerciol FCC LICENSE 

EXAMINATIONS... 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting Corporation 

CLEVELAND 13, OHIO 


RC-l TERMINAL TOWER 


□ Veterans check for enrollment In¬ 
formation under G-l Bill. NO 
OBLIGATION — NO SALESMEN 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-1 TERMINAL TOWER, CLEVELAND 13, OHIO 

Gcnllcmcn: □ I'ltasp S(»ni) me yoiir i;ix.klit H. ' IIOW TO TA.S.S THE FC€ MEIH'I .M. ld<*KN.«K KX.\MIN.\Tti)NS ' 

and InforniaMmi ihmii M>iir home study ctHirse (or preparation for FCC License Kxsitiinstion. (Docs not cover 
Amateur license cNuiiiin it lone A 

□ Please send me your Cantlok' A. descrlhlni? all of your home study radio-electronics courses. 

I desire tralnlnit in course □ A □ H □ <' 


NAME .. .. 
ADDRESS 


.ZONE..state. 


JANUARY, 
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TELEVISION ANTENNA 

LaPoinfe-Plascomold Corp. 

Unionville, Conn. 

The VEE-D-X is a long-distance tele¬ 
vision antenna designed for service in 
so called "fringe areas" and beyond. 
It has high forward gain and minimum 
pickup from sides and rear. The array 
is fundamentally a broad band antenna, 
but can be modified to give higher 
gain with reduction in band width. 



A Q-sectlon matches the antenna to 
transmission lines of from 50 to 600 
ohms impedance. Connections to the 
antenna are made with screw terminals 
or co-axial connectors, depending on 
the type of line. 

Aluminum castings are used at ail 
points of strain, and aluminum tubing 
is used for elements. It can be mounted 
on a 2*inch pipe without guys on the 
antenna proper. The unit weighs about 
25 pounds and can be erected in ap¬ 
proximately a half hour.—RADIO¬ 
CRAFT. 

TELEVISION 

CAPACITOR 

Cornell-Dubilier Electric Corp. 
South Plainfield, N. J. 

A television voltage-doubler capaci¬ 
tor T-I2I with a dual .075-Af capaci¬ 
tance and voltage rating of 7,500 volts, 
d.c. is designed for use in television 
receivers and Is equally suited for pre¬ 
cipitator, voltage-doubler and photo¬ 
flash power supplies. 



It is a compact unit, built into a rec¬ 
tangular container 3% x A 9/16 x 5/2 
inches, with the over-all height of 8 Y 2 
inches to the top of the terminals, 
it is equipped with brackets for upright 
Or inverted mounting. Dykanol Impreg¬ 
nated and filled, its hermetic Seal as¬ 
sures efficient operation under all at¬ 
mospheric conditions. The metallized 
glass terminals are solder-sealed with 
solder lug connections. The capacitor 
is equipped with voltage-divider dis¬ 
charge resistors.—RADIO-CRAFT. 

COMBINATION TESTER 

Precision Apparatus Co.. Inc. 
Elmhurst, L (., N. Y. 

The Electronamic Test Master in¬ 
cludes a tube tester and a push-button- 


operated a.c. and d.c. multimeter. 

The tube test circuit subiects tubes 
to individual element potentials swept 
Over a complete path of operation, on 
a sinusoidal time base, covering a 
wide range of plate farrily charac¬ 
teristic curves. The path of operation 
is indicated on the meter In the terms 

REPLACE—WEAK-GOOD. 

The circuit accommodates up to 12 
elernents, and tests all standard re¬ 
ceiving and low-power transmitting 
tubes, including acorns, noval 9 pins, 
dual-capped h.f. amplifiers, etc. A 
free-point, I2-Iever element selector Is 
provided. 

The set tester circuit 1$ push-button 
operated and has 34 a.c. and d.c. 
ranges as well as testing facilities for 
radio A-, 8-, and C-batteries under 
dynamic load. All standard set testing 
functions are available at 2 oolarized 
tip jacks. It has a 400na, 4%-inch 
meter. All circuits are insulated from 
the power line. All ranges are self- 
contained. 



A.C., d.c., and output voltage ranges 
are 0-6-12-60-300-1.200-3.000 volts. Di¬ 
rect-current ranges are 0-600na, 0-6- 
60-300-1.200 ma, and 0-12 amperes. Re¬ 
sistances to 10 megohms are metered 
in 4 ranges. There are 6 decibel ranges 
from 20 to 64 db.—RADIO-CRAFT. 

THERMISTOR BRIDGES 

Sylvania Electric Products, Inc. 
New York, N. Y. 

The new Type T8N-7SE and T8N-6SE 
thermistor bridges provide r.f. power 
measurements up to 2 milliwatts at 
frequencies up to the shorter micro¬ 
wave regions. 

Type T8N-7SE is designed for con¬ 
tinuous duty at normal laborato’-y am¬ 
bient temperatures where measurement 
In S, X. and K microwave bands may 
be made accurately with suitable r.f. 
measuring heads. The bridge Is inde¬ 
pendent of frequency but shou'd be 
used with appropriate thermistor 
mount. Two-milliwatt scale sensitivity Is 
essentially linear, but a calibration 
Curve Is required for each r.f. head 
used. 

The instrument, designed fOr 100-130- 
volt, 60-cycle a.c. input Is rated at 25 
watts, weighs 14 pounds, and measures 



8 X S '/2 X 10 inches. Tube complement 
includes one 6X5GT/G, two VR-I05‘s 
and one VR-150. 

Type T8N-6SE thermistor bridge which 
requires external oven and thermistor 
rnount, contains a Wheatstone bridge 
circuit with 3 precision resistor arms 
and externally mounted thermistor; a 
stabilized 2,0kX)-cycle source for the 


bridge; a stable d.c. source for sub¬ 
stitution measurement of r.f. power; 
and an amplifier. It is Independent of 
frequency and can be used as a bal¬ 
anced or unbalanced b'^idge providing 
accurate full-scale meter readings from 
25 microwatts to 2 milliwatts. 

It is designed for I l5-volt. 50-cycle 
a.c. input and Is rated at 150 watts, 
exclusive of external oven. It weighs 
54 pounds exclusive of oven and ther- 
rnistor mount, and measures 10^4 inches 
high, 21 Inches wide, and 15 inches 
deep. Tube complement Includes seven 
12J5's, three 6Y6G's, two 5U4G's three 
l2SH7's, and two VR-90‘s.—RADIO¬ 
CRAFT. 

ALL-WELDED SOLENOID 

General Electric Co. 
Schenectady, N. Y. 

For use where powerful pull Is needed 
In a small space. Such as in appliances, 
pinball machines, safety devices, trip 
mechanisms, and vending machines this 
new small all-welded solenoid develops 
a maximum pull of 0.26 lb. in a / 2 *inch 
stroke. It operates on 110 volts, 60 
cycles. 

An L-$haped mounting bracket per¬ 
mits horizontal or vertical mounting. 
Frame and bracket arc welded togeth¬ 
er. The silicon steel frame laminations 
are welded together. Welding reduces 
eddy-current losses, since the welds are 
outside the magnetic flux path. 

The removable coil is Sealed inside 
a plastic housing. It is paper-layer- 
wound. heat-treated to remove mois¬ 
ture, and impregnated with a plastic. 

Plunger laminations of silicon steel 
are welded. A new type of pole shader, 
brazed into place, provides maximum 
quietness at a lower watt consumption. 
-RADIO-CRAFT. 



TUBE CHECKER 

Weston Electrical Instrument Corp. 
Newark, N. J. 

The Model 798 Type 5 tests all re¬ 
ceiving tubes, voltage-regulator tubes, 
and low-power thyratronS. It provides 
proportional mutual conductance 
ranges of 12,000, 6,000 and 3,000 ml- 
cromhos under conditions which close¬ 
ly resemble actual operation. "Good- 
8ad" readings, also, are provided. 
Sixty-cycle a.c. potentials are used on 
tube elements, thereby approaching 
the zero plate load conditions most 
desired for mutual conductance tests. 
An internal 5-kc Signal Is applied to the 
control grid, and the resulting date 
component of the h.f. signal Is mcas- 
used on a meter. 

The tube checker weighs 23 pounds 
in its aluminum case and operates on 
105-125 volts, 50 to 60-cycle a.c.— 
RADIO-CRAFT. 



PORTABLE AMPLIFIER 

Webster-Chicago Corp. 

Chicago. III. 

The Model 6 portable amplifier has 
an 8-watt push-pull circuit, with 3 tubes 
and a rectifier. Output is delivered 
through an 8-inch Alnico-5 speaker. It 
Is especially suitable for use with the 
Model 65 portable record changer, or 
as an external amplifier and speaker 
for a Model 80 wire recorder. 



The unit has Separate tone and vol¬ 
ume controls, with the on-off Switch on 
the tone control. The control panel is 
recessed $0 that knobs are flush with 
the outside of the case. Suitable space 
for pickup and power cords is pro¬ 
vided. The l 53 ^X 9 '/ 2 X 9 '^-^nch case is fin¬ 
ished in burgundy leatherette. The 
amplifier operates on 105-125 volts 50- 
60-cycle a.c. Only. It weighs 18 pounds. 
-RADIO-CRAFT. 

MOBILE TRANSMITTER 

Eastern Amplifier Corp. 

New York, N. Y. 

The Model 600 mobile transmitter is 
designed as a self-powered unit with 10 
watts output on frequencies between 27 
and 30 me. It uses a 2E30 crystal oscil¬ 
lator-doubler, one 2E30 in the power 
amplifier and another in the modulator 
stage, and an 0Z4 rectifier. It features 
push-to-talk operation with no stand-by 
current. The antenna tuner will match 
any antenna from 10 ohms to several 
thousand ohms. 

The unit, complete except for crystal 
and microphone, measures IO'/ 2 X 6 X 6'/2 
inches. It is in a crackle-finishea, shock- 
mounted box. Primary power is from 
a 6 -volt vehicular storage battery.— 
RADIO-CRAFT. 



U.H.F. CONVERTER 

Columbus Electronics, Inc. 
Yonkers, N. Y. 

Model HFC 610 is available in 2 
ranges: 27 to 30 megacycles, and 50 to 
54 megacycles. It embodies a 6AK5 
high-gain r.f. amplifier stage, a 6AK5 
mixer, and a 6C4 stable oscillator. This 
converter has a self-contained, regu¬ 
lated power supply. It provides sharp 
tuning and separation between stations, 
low internal noise, image-free recep¬ 
tion, and Smooth tuning. It has a di¬ 
rectly calibrated dial.—RADIO-CRAFT, 
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READY NOW! PhOTOFACT VOLUME 3 


New companion to popular Volumes 1 and 2 to bring your file of 
post-war receivers right up to January 1948! The most accurate 
and complete Radio Data ever compiled , , , an absolute MUST for 
all Servicemen. Everything you need to know for faster, more 
profitable servicing, in handy, unified form- -large size schematics 
with the exclusive PHOTOFACT Standard Notation; photo views 
keyed to parts lists and alignment data; complete listings of parts 
values and proper replacements; alignment, stage gain, circuit volt¬ 
age and resistance analysis; coil resistances; dial cord stringing; dis¬ 
assembly instructions; record changer analysis and repair instruc¬ 
tions. Send in your order today for the only Service data that meets 
your actual needs! 

Volume J. Covers all post-war models up to Jan. 1, 1947. 

Volume 2, Covers post-war models from Jan. 1, 1947 to July 1, 1947. 
Volume 3. Covers post-war models from July 1, 1947 to Jan. 1, 1948. 


YOUR PRICE, EACH VOLUME, IN 
EASY-TO-USE DELUXE BINDER . . 


$1839 


SPECIAL OFFER 

To AH Setviteit'6'' VJHose 
PHOTOFACT FoWet Fites 
Are Incomplete.. • 

haven’t a con^pletc file of all 

'oTOFACTFoiaer Sets to date. 

A in the Folder Sets 

::r:—•'"ic;; 

^OU now own (use CO v 


Howard W. Sams 1947 Automatic Record Changer Manual 

Nothing like it! COVEKS MOKE THAN 40 DIFFERENT POST- 
WAR MODELS. Absolutely accurate, complete, authoritative —based 
on actual study of the equipment. Shows exclusive “exploded** views, 
photos from all angles. Gives full change cycle data, information on 
adjustments, service hints and kinks, complete parls lists. Shows you 
how to overcome any kind of changer trouble. PLUS for the first 
time complete, accurate data on leading WIRE, RIBBON, TAPE, 
and PAPER DISC RECORDERS! 400 pages; hard QC 

cover; opens Hat. Don't be without this manual. ONLY. - / 3 

Howard IV. Sams Dial Cord Stringing Guide 

There’s only one right way to string a dial cord. And there’s only one 
book that shows you how. It’s the Howard W. Sams DIAL CORD 
STRINGING GUIDE. Here, for the first time, in one handy pocket- 
sized book, are all available dial cord diagrams and data covering 
1938 through 1946 receivers (over 2300 models). Licks the knottiest 
dial cord problem in a matter of minutes. This low-cost book is a 
“must** for servicing. You’ll want one for your tool kit 
and one for your shop bench. Order today. ONLY . 


75c 


ON SALE AT YOUR LOCAL JOBBERSS TODAY 


FREE! 


New PHOTOFACT Cumulative Index 

Latest Cumulative Index to all Sets of PHOTOFACT 
Folders now available? Your guide to more than 2700 
receiver models and chassis (1946 and 1947 models). 
Ask your parts jobber for FREE copy, or write us direct. 


HOWARD W. SAMS & CO., INC. 

INDIANAPOLIS 6, INDIANA 

Export—Ad. Auriomo—89 Brood Sf., Now York 4, N. Y.—U. S. of Amorica 
Cortodo—A. C. Simmondt A Sorts, 301 Kin# St., Eost—Toronto, Ontario 

Photofact Service 

**Tho Serv/ce that pays for itself over and over ogoin" 


Mail This OrderForm 

to HOWARD VV. SAMS & CO.. INC. 

2924 E. Washington St.. lndiana|>olis 6. Indiana. 

My (check) (money order) for $.enclosed. 

□ Send PHOTOFACT Volume 3 (including Sets 
Nos. 21 through 30) in DcLuxe Binder, $18.39. 

n Send Volume 2. □ Send Volume 1 (each in 
DeLuxe Binder, at .$18.39 per volume). 

□ Send . . . SAMS’ 1947 AUTOMATIC RECORD 
CHANGER MANUAL(S) at .$4.95 each. 

□ Send . . . SAMS’ DIAL CORD STRINGING 
GUIDE(S) at $0.75 per copy. 

□ Send FREE PHOTOFACT Cumulative Index. 

n Send details of your Special Trade-in OfTcr, I 
own PHOTOFACT Sets Nos. 


Name. . . . . 
Address. . . 
City . 


State. 
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— rwMKa dtid pb:i- iKliainailnq 

{nstrumiat dd/ i^HJiid ihai can beneord, and 
many that cannot — irom a cone erf hall 
symphony to the beet ol your heart. Simple 
interchangeable capstans provide a choice 
of three tape spoedc for high iidelity. medium 
fidelity, or up to 8 hour voice recording. The 
ideal recorder and playbock unit for home, 
office, industry, and broadcast station. 

Other standard and portable models of short* 
er playing duration also available. Write 
today for our free illustrated catalog featuring 
our complete series of Magnetape Recorders 
I and accessory equipment. 


Send 25c. in stamps or coin for A.C. Shaney's 
new booklet. ''Elements of Magnetic Tape Re¬ 
cording — and 999 Applications. ’ Trademark 






nJ JUBBICA 


398«10 Broadway, New York 13, N. Y. 


STOP, LOOK and i 
LISTEN* I 

to the new \ 


UMIVERSITY 

TWEETER 



Vou'll h« amazed at the difTerence this 
tweeter can make in the tone quality of 
any Kood radio or phono. And it’s quick 
and easy to install. Just attach two wires 
to the voice coil terminals of your present 
speaker and you have full ranee speaker 
response right up to 13,000 cycles. There 
are three models to choose from—a hand¬ 
some walnut cabinet, and single or dual 
unmounted units. Prices from $20.fO. For 
detaMs write to UN’IVKKSITY hOUD- 
SPFAKKR.S. INC., 80 South Kensico 
Avenue. White Plains, N. Y. 




POWER FOR THE BC-312 

(Continued front page 74) 

_ 


unless you are lucky enough to find a 
24-volt transformer. One surplus item 
which will give approximately 24 volts 
is available and will work well for this 
or any other receiver requiring this 
voltage. It is a replacement part for the 
Collins TCS-12, and supplies 16.G volts 
and 12.6 volts center-tapped. By using 
one half of the 12.6-volt winding in se¬ 
ries with the 16.6 volts, one can get 
22.9 volts, which will work very well for 
filaments. 

It is also easy to change the wiring in 
the HX and NX so that only 12 volts is 
required for the filaments. To make 
these changes, remove the receiver from 
its case, and disconnect the dynamotor. 
Locate the filament lead from the beat 
frequency oscillator socket to the socket 
of the first i.f., connecting the filaments 
in series; both tubes are identified on 
the top of the chassis, although the beat 
frequency oscillator is completely en¬ 
closed and its socket is not accessible. 
On all tubes in this set, pins 2 and 7 
are the filament connections. Discon¬ 
nect this wire at the first i.f, socket, and 
connect it to condenser C78, plainly 
marked and in the very center of th? 
part of the chassis exposed by the re¬ 
moval of the dynamotor. Connect th'» 
terminal on the first i.f. socket to which 
this wire was connected to C79. which 
is in the same bathtub type container as 
C78. Next, short out resistor RS-267, a 
long flat object fastened to the front 
panel, in front of the coil compartments. 
Both terminals are exposed and are 
easy to reach. 

Next it is necessary to dig into the 
r.f. section. Take out the tubes, behind 
the eondenser, and unscrew the 8 
screws holding the cover plate—4 on 
the hack and 4 on top. Four more 
screws must f)e removed to loo.sen the 
suhehassis. Ease the grid leads down 
into their holes, and turn the chassis 


so as to expose the wiring. Remove the 
wire connecting the filaments of the 
first and second r.f., which are identified 
on the top of the subchassis. To each 
of the terminals just disconnected, 
fasten about 6 inches of wire, and twist 
these two wires together. Be sure you 
can identify them, however. At the 
end of the subchassis is a small verti¬ 
cal terminal strip containing the fila¬ 
ment leads and others. By tracing the 
leads it is easy to discover which they 
are, and to connect the 2 wires so as to 
have 2 complete filament circuits, one 
including the mixer affd second r.f,, the 
other including the first r.f. and the 
high-frequency oscillator. It is not 



_rSHORT OUT TO LUG6 

Fig. 3—Filament wiring for BC-312-HX and NX. 


necessary to open the oscillator shield 
can to make these connections. Fig. 3 
shows the original and the revised wir¬ 
ing of the HX and NX filaments. After 
replacing the subchassis and shield, 
making suVe not to foul the grid leads 
and keeping the filament leads away 
from the other wiring as much as possi¬ 
ble, the HX and NX cun be treated like 
any 12-volt model of the BC-312. An 
R.A-20 or a specially made power sup¬ 
ply. as described above, can l)e used. The 
dial lamps should l»e replaced with 6- 
volt lamps, although the old 12-volt 
lamps will work fairly well. 



"Must have made a mistake in the wiring somewhere!" 
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EXTRA ELECTRIC CHARGE FOR TELEVISER? 


D.-C MILLIAMMETERS 

(Continued from page 70) 

shunt resistance nor to measure the 
voltag^e of the batteries when they are 
being used in the radio receiver. Values 
of the resistors are: 

METER RANGE i RESISTOR VALUES 
Resistor 0-5 Ma 0-10 Md 0*50 Ma 0-100 Ma 
R| 400 ohms 200 ohms 40 ohms 20 ohms 

R2 1,600 ohms 000 ohms 160 ohms 80 ohms 

R3 10.000 ohms 5,000 ohms 1.000 ohms 500 ohms 

R4 20.000 ohms 10.000 ohms 2,000 ohms 1.000 ohms 

Let us look at Fig. 2 again. We have 
deternnned the voltage from the power 
supply across the portion of the circuit 
where the total current is available for 
the measurement. We wish, however, to 


O-IOMA 



Fig, 6—A multitester useful in many circuits. 
Resistance of shunt is I 9 that of the meter. 


get a complete voltage check. From 
Ohm’s la\v we know that E=IR. There¬ 
fore, if we insert a milliammeter in the 
circuit as in Fig. 5 and measure the cur¬ 
rent I, the voltage across R is IR, If in 
Fig, 2 we measure the current at C and 
know, or measure, the value of the plate 
resistor R. we can determine the voltage 
across R, The plate voltage at C is then 
the supply voltage minus the drop 
across R. This may be done for all plate 
and screen voltages. 

Thus, by proper use of a milliam¬ 
meter, a serviceman or experimenter can 
make fairly accurate voltage measure¬ 
ments of the d.c, voltages in a radio 
receiver. And he is not limited to that 
magic 0-1 ma meter he has wished for, 
A complete d,c. multitester circuit using 
a 0-10 ma meter is shown in Fig, G, This 
includes an ohmmeter circuit which will 
measure accurately from 0 to 500,000 
ohms. Two current ranges are provided, 
and the instrument should prove ade¬ 
quate for testing and servicing by the 
method outlined. Lower or higher values 
of meters may be used by proper change 
of circuit constants. A 5-milliampere 
meter would require multipliers of half 
the value of Fig. 6, and a 22.5-volt bat¬ 
tery with the same ohmmeter resistors. 

The experimenter may with the aid 
of this article put some of those old 
meters to work. He will realize, of 
course, that such instruments are lim¬ 
ited in application, as outlined above. 
There is a very good reason for using 
1,000-ohm-per-volt (or even 20,000-ohm- 
per-volt) meters, if the w^ould-be user 
ha3 them on hand or can obtain them 
easily. But for occasional experimental 
use, for measuring odd voltages and cur¬ 
rents when no regular meter is available, 
and especially for use as battery test¬ 
ers, larger meters can be very useful, 

RADIO-CRAFT for 


Extra charges for electric power 
where television sets are connected to 
the line have been made in Connecticut, 
engineers of the Radio Manufacturers’ 
Association charged last month. 

The action of two Connecticut cities, 
Wallingford and Norwich, was cited by 
L, C. F. Horle, chief engineer of the 
Association, who reported that the Pub¬ 
lic Utilities Commission of Connecticut 
had permitted the Borough Electric 
Works of Wallingford to charge $2,50 
extra a month for electric power where 
a television receiver is installed, on the 
assumption that added power was re¬ 
quired. 

Earlier it had been reported that 


owners of sets in Norwich have beem 
required to pay $1.26 extra on their 
monthly bills, not as a direct charge for 
electricity, but for having the set con¬ 
nected to the line. 

Mr. Horle said that a survey of fif¬ 
teen sets showed that power demand 
"contrasts not at all with the demand 
and power factor of many domestic ap¬ 
pliances whose wide usage at normal 
power rates effectively destroys any 
sound basis for distinctive rates for 
television leceivers," 

The feeling among the radio officials 
was that the power companies were de¬ 
feating their own best interests by dis¬ 
couraging the use of sets. 


JANUARY. 





GHOSTS ihal baiint your television nisiomcrs can he laid at 
rest, Worksho}] antennas, cuslombuHt for ielmsion^ eliminate 
ghosts, fading, noise and interference. In many locations the 
"signal strength” of ordinary “broad-band * antennas is in¬ 
sufficient for sharp detail and contrast. N. 

Workshop T'V antennas, because of their N. 

inherent high gain and precise imjx'dance^ N. N. 

matching,, provide clear, biilliant re- 

ception. Even on adjacent channels their N. 

performance is exceptional. N. X 


FEATURES 

• Three elements for "high-gain” |KTfuriiiat\ee. 

• Engineered for each channel, but sufficiently 
l>road-band to cover all prestmi. channels 
(should be installed for llie weakest channel). 

# The “feed point" is completely protected from 
the weather by a rugged plastic head. 

# Elements made of J/^inch duralumin tubing. 

# Rigid tubular steel mast 7 ^ feet high. No gtiy 
wires necessary. Withstands high winds and 
ice loading. 

• Streamlined design makes clean-cut, attractive 
installation. 

AVAILABLE AT YOUR DEALER 


DEALERS... 

You know and we know^ that almost any "AM wire’^ will bring 
in TV if it is close to the transmitter. For the suburbs or out-of-town 
installations a Workshop TV antenna will bring in a much stronger 
signal. This means increased sales opportunities for you — plus superla¬ 
tive reception that you can sincerely recommend. Your local jobber j 
has Workshop antennas. Get in touch with him or write direct. A 

THE WORKSHOP ASSOCIATES, INC. 

Specialists in High Frequency Antennas 

66 Needham Street Newton Highlands 61, Mass. 
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• AUOELS HANDY BOOK OF ELECTRICITY 

for MointenonCtt Engineers, Electricians ond 
All Electrical Workers. A quick, simplified, 
ready reference handy book, giving complete 
instruction ond practical 

• INSIDE TRADE INFORMATION ON 
rules and laws of electricity-maintenance of 
electrical rnachinery-A.C. and D.C. motors- 
ormature winding and repair—wiring diagrams 

— house wiring-power wiring-cable splicing 

— meters — batteries — transformers — elevators 
-electric cranes-railways-bells-sign flashers 
—telephone-ignition-radio principles-refriger* 
Otion-air conditioning-oil burners-air com- 

pressors-welding and many med- 
ern applications explained so you 
Can understand. 

All indexed for ready reference. 
To get Ihis assistonce for yourself 
simply fill in and mail the FREi 
EXAMINATION COUPON below. 



AUDEU Publishers. 49 W. 23 St.. 

Pleas* send me **Audels Handy Book of Practical 
Electricity’* for free examination. If satisfactory, f will 
send you St in 7 days, then SI monthly until S4Is paid. 
Otherwise I will return K. 


Name- _ 

Address_ 

Occupation 
Employed by. 


500 FORMULAS TO SUCCESS 

M any million dollar Arms started 
wah a Kinftle fomiula, for which 
they paid .1 biir price. Here you 
have .%0O— 1)0 leas—tried and tcsicd 
formulaR, recipes and processes r«ir 
maklHR thinSts ... all at the rlilic. 
ulously low prlee of 25c, 

Here Is your opportunity to start n 
buBjness with hut a few doilnrs' 
capital and with undreamed of profits 
In proR|»ect. You can also use the<.e 
formulas in .vour own home to cut 
householrl expenses to the bone, or 
you can i.ui ihem to use In your 
workshop to put Costs ss much ns 
lOOOC^f 

Quit paylnR out many dollars hi 
proflts to manui'arturers. wholesalers, 
and dealers, when you can make the 
same thinff yourself for a few Cents. 

It’s so easy when you follow our 
almiile instructions. 

66 PAGES. 3200 WORDS IN TEXT 

Send for ’*500 FORMULAS AND RECIPES” to¬ 
day. Encloie 25c. that’s ail! You won’t be asked 
for another cent now or later. Sold on a money- 
back guarantee. 

PLA.XS 1*031 

p. o. BOX 26 R. STATION N. New York 23. N. V. 



#»V»# Sitirietl in itatlio 

10 “HOW-TO-OO-IT” BOOKS 


tJlAlfia/i* 

maamsi 

m 

V 

a 


f»el a snlld foundation In radio l*v 
mebna of these lOc timely text booxs. 
Karli clearly written, profusely illus- 
imted, mniains over 15,000 words. 
Vnu’ll l>e arnsacd at the wealth of 
information packed Into these handy 
tinoks. Kxcellent for reference—Ideal 
for technical llhrary. Your money 
hack If not satisSed. 

5 BOOKS for 50c 
to BOOKS (or $t.00 


No. t—How To Make Four tionary (Leading Terms) 
Doerle Short Wave Sets No. 6—How To Have Fun 
No. 2—How To Make The With Radio 

Most Popular All-Wave 1 No. 7_How To Read Radio 
and 2 Tube Receiver* Diagrams 

Ne. 3—Alternating Current No. 8—Radio for Beginners 
for Beginners No. D—Simple Electrical Ex- 

No. 4—All About Aerials periments 

No. 5—Beginners’ Radio Die- No. tD—Television 
Remit by check or money order—register letter if you 
send cash or stamps. 

RADIO PUBLICATIONS 
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KICKBACK POWER SUPPLY 

(Continued from pagje 60) 


B-plus flowing through this circuit, so 
that we actually gain a small amount 
of voltage. 

The name power feedback has been 
given to this circuit. It has proven its 
economy in many instances. The center¬ 
ing control has been slightly changed 
so that it no longer requires a center 
tap, but that tends to make the adjust¬ 
ment somewhat one-sided. 

The greatest disadvantage of the 
kickback high-voltage power supply is 
the rather tricky adjustment and the 
relatively poor regulation of the high- 
voltage section. To adjust it for best 
operation it is necessary first to set the 
saw-tooth amplitude control R3 to maxi¬ 
mum sweep amplitude, then adjust the 
screen resistor R8 for liest linearity and 
maximum brightness. Next the 2 per¬ 
meability-tuned coils LI and L2 are set 
for the best linearity and size, and 
damping resistor R12 is set for linearity 
and size. Once these controls are set, it 
will be necessary to repeat this pro¬ 
cedure to obtain the best possible pic¬ 
ture. When all these adjustments are 
made and a good picture is received, it 
should not be necessary to manipulate 
these controls again. 

The slightly poor regulation of this 
type of power supply will be noticeable 
only when the adjustments outlined 
above have not been made properly. It 
will show itself as a difference in size 
between a bright and a dark picture. If 
the controls are set properly, this effect 
will become practically invisible. 

In conclusion it may be said that the 
outstanding advantage of a kickback 
high-voltage power supply lies in its 
economy, not only in the number and 
jirice of the components involved, but 


also in power consumption, which is a 
very important factor when designing a 
small table-model television receiver. 
Further advantages are in the fact that 
it is very unlikely that a collapse of the 
sweep could leave a bright spot on the 
face of the cathode-ray tube, which 
would burn a hole in the fluorescent 
screen. Actually, this is possible with 
this type of high-voltage supply only if 
an open circuit exists between the sec¬ 
ondary and the deflecting coils, some¬ 
thing that will happen only in rare 
instances. 

It can be seen from the above des¬ 
cription that such a system lends itself 
readily to the mass production of small 
table models and many types of console 
models as well. As a matter of fact, the 
latest RCA 10-inch table model, as well 
as the Philco and some television kits, 
use a kickback high-voltage power sup¬ 
ply, and many other manufacturers are 
planning its use for their new models. 

EMERGENCY FIELD SUPPLY 

It is often necessary or desirable to 
use an electrodynamic speaker with an 
amplifier designed for use with PM 
units. This can be done by passing the 
plate current of the output tube through 
the field of the speaker before it goes to 
the output transformer. If the ampli¬ 
fier has a push-pull output stage, con¬ 
nect the speaker field between the B-plus 
and the center tap of the output trans¬ 
former. An 8-pf condenser across the 
field will give higher volume and bet¬ 
ter quality, but may be omitted without 
harmful results. 

A. D. Denton, 

Herts^ England 
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HI-FI TUNER TRIBULATIONS 

(Continued from page 61) 


both i.f. transformers the XYL had 
rigged up a dual rotary switch on the 
underside of the chassis. She had a rod 
running back and a switch placed very 
nicely under each i.f. hole. A nice deal 
except for putting transformers back. 

This time it was a wee bit too broad. 
Stations ran into each other. Six turns 
would be about right, I .said. “There are 
4 positions on this switch/’ the XYL 
commented. “Maybe we could have 4 
band widths?” 

I was thinking. If adding clockwise 
turns to each coil would increa.se the 
coupling and broaden the band, then 
adding clockwise to one and counter¬ 
clockwise to the other should decrease 


tion right on the nose. Then the XYL j 
twisted the switch and you could hear 
the highs coming in a step at a time. 

The next day I took the tuner to the 
lab where I worked (over the XYL’s 
protest) and ran some curves at lunch 
time. It looked fine. 

The next Sunday the XYL didn’t 
switch tuners once. She listened to the 
NBC programs in the broad position 
and they were fine. The program fairly 
sparkled. Almost as nice as with the , 
t.r.f. At noon she tuned in KNX on the 
No. 1 position. On No. 2 there were some 
highs and no Mexican station. On No. 3 1 
there were more highs and still no Mex¬ 
ican music. She turned to No. 4 and 
there were still more highs and still 
no XERB with Bob Wills. 

“What the hell?” We looked at each 
other with arched eyebrows. 



Fidelity curves of the receiver with the selectivity control in each of its four positions. 


the coupling and sharpen the band. A 
sharp position would be handy for align¬ 
ment and also for tuning stations right 
on the nose. *‘Okay/’ I said. “This time 
I’m all set. We’ll fix it up right.” 

I got out the 30-36 wire and I laid the 
turns in deeply. To the No. 1 switch po¬ 
sition I wired 4 turns clockwise on the 
primary and then 4 turns counterclock¬ 
wise on the secondary. No. 2 I left open. 
No. 3 had 4 turns clockwise on both pri¬ 
mary and secondary. No. 4 had 6 turns 
clockwise on both primary and sec¬ 
ondary. 

It worked! Beautifully. In the narrow 
position it was a cinch to get any sta- 


She deliberately went hunting for 
XERB on the dial. I’ll be damned if 
they weren’t off the air! What’s more, 
they didn’t come on again. 

I got my draft notice about then so 
I quit the job. Before I left we drove 
down into Mexico to see XERB. Their 
antenna tower was knocked down and 
broken. The stub end stuck up in the 
air about 10 or 15 feet. 

I don’t know yet whether a windstorm 
or a low-flying plane or what that did 
it, but XERB was off the air for some 
time. Maybe some other music lover 
went down and sabotaged the tower. I 
never did find out! 


RADIONIC ELECTROMIX 


Eddy Current was a conductor on a 
Wave train which used to pass over the 
WhcatstoJie Bridge, One day, passing 
down the aisle he saw a standing Wave 
and found a seat for her. She told him 
her name was Jenny Rator and asked 
him the U'ansit time, Eddy got shunt-ex- 
cited and his heart started motorhoat- 
ing. He asked her if he could be a wave 
guide. Seeing his thermal agitation^ her 
admittance got the better of her, and 
she told him she already had a boy 
friend named Mike Rofarad, In well- 
modulated tones she told him she was 
biased against Mike because his input 
capacity needed a volume control and 
unless he limited his amplitude he al¬ 
ways got loaded. At this cross talk Eddy 
Current saw her driving point and said 
he would try to be a converter for Mike 
Rofarad. At noontime, at the Antenna 
Feed he was putting a pi-section into his 
mouth with a large insertion loss when 
he saw Mike, He was stagger-tuned as 
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usual and was finding it difficult to 
maintain his vertical positioyi. His sta¬ 
bility was poor and he was highly un¬ 
balanced, Suddenly he yanked out an 
elect7'on gun, focused it at Eddy Cur¬ 
rent, and pulled the tmgger. The shot 
effect was terrific. When the space 
charge had cleared away, a large cavity , 
was found in the ground, and Mike Ro¬ 
farad had disappeared. When Eddy saw | 
Jenny Rator that night, he told her what 
had happened. Her crystal eyes watered 
and in the intensity of her grief she | 
nearly had a breakdo'ivn. Then Eddy 
began to sweep her off her feet. Eyeing 
her characteristic curves he pledged her 
undying fidelity and presented her with | 
an intensifying ring. Feeling the mu- 
tual induction between them^ they de¬ 
cided to try critical coupling, and were 
hence matched by a preacher. Then they | 
went out to celebrate, got saturated, and 
became a very twisted pair, 

— E, A, Uttendorfer, 

Y, 


FORGE AHEAD IN RADIO 

with the aid of these 

3 GREAT BOOKS 


“U.H.F. SIMPLIFIED” 
“F.M. SIMPLIFIED” 
“TELEVISION SIMPLIFIED” 

by 

MILTON S. KIVER 

Associate Instructor of Radio, 

Army Air Forces 

Not a wasted word—not a complicated 
phrase—just an enliKhtening, fast-reading, 
well-organized collection of basic facts 
in this 

MODERN RADIO LIBRARY! 


Now, for the first time, available on 
a money-saving combination offer 1 

This complete library of present- 
day radio enables you to cash in 
on the tremendous possibilities that 
exist in this highly lucrative field. 

In each book the author breaks 
down a typical receiver into its in¬ 
dividual parts, explaining in simple 
English the construction and pur¬ 
pose of each element of equipment 
and the part it plays in the opera¬ 
tion of the set. There are complete 
directions for installing, trouble¬ 
shooting and repairing every type 
of equipment. Hundreds of vivid 
illustrations show every detail of 
construction and operation. Every 
method, every circuit is made crys¬ 
tal clear. 

These three great books are in¬ 
dispensable in your shop or library; 
they form a natural, closely related 
family of facts that work hand in 
hand to lead you to greater success 
in radio. 

For free examination of this 
three-volume library of modern 
radio, mail the coupon below. 

INSPECT THESE REMARKABLE 
BOOKS AT OUR EXPENSE! 

piiiiriiiiiiiiiiiiiiiiiirMAIL THIS CO UPON 

I D. VAN NOSTRAND COMPANY, INC. I 
1 250 Fourth Ave., New York 3, N. Y. 5 

H — 

i Please send me, for free examination, the 1 
I MODERN RADIO LIRRARY. Within 10 | 
g days 1 will return the books or send you M 
p $4.95 followed by three monthly payments M 
= of $3.00 each. <If you aend $1S,95 within p 
s ten days we will pay postage.) =■ 

NAME . 

ADDRESS . 

CITY ..'.ZONE. ..STATE.= 

RC'Jan. 1948 g 

hiuintiniHiiHiiiiNiiiiiiiiifiitiiiiiiiitiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiuiiiiiiiuiiJuimHiiiiiimmitiKim mi^ 
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Two Great Money-Savers 


6m 

OHM CHEST'^ 

with 100 Insulated Resistors 

This handsome Chest has 20 compartments, 10 in 
the base and 10 in a removable tray. Walnut fin¬ 
ish; brass hinges and fastener. Contains 100 re¬ 
sistors stamped with resistance values, 5 ohms to 
20 megohms, •/? watt to 2 watts, color coded. 

Every size Is popular! 


$^95 



CAP CHEST 

with 27 '^Akrad'' Condensers 

A terrific buy! We want you to try the amazing new 
Olson "Akrad" Condensers, so we pack 27 "Akrads" 
(a $31.45 List Value) in a beautiful walnut-finish wood 
chest with hinged lid and 6 compartments — and 
send you the whole works for only $9.95, Wowl 
Order now! CONTENTS; 

<?UAN. CAr. VOLTAGE lIST TOTAl 


2 _ 

_10- 

2S _ 

$0.75 

SIJSO 

7 

_ 

. _ 7^ 

-US 

1.70 


30 

ISO 


- 4.75 

S 

40 

150 

I.IO 

_ 5.50 

4 _ 

_20-20_ 

_ISO_ 

_ 1.30 _ 

_5.20 

5 _ 

1_ 

_ 450 _ 

_. 95 .^_ 

_ 4 75 

4 

16.1 

450 

1.35 _ 

_ 5.40 


Send for 
our FREE 
MONTHLY 
BARGAIN 
BULLETIN , 


nee ri*'’.' 

Chest ordered, you 
get our *'Resist-0-Guide 
free. Revolving wheels n 
color show all resistance 
values. ^ 


s 


9 


Wdln«i Finiihad 


95 

COMPLETE 


GUARANTEE 
Use 5 Olson *'Akrads.“ If 
for any reason you are not 
satisfied, you can return 
'the rest with Cap Chest 
and get back the $9.95 
^ and postage. 





RADIO WAREHOUSE me 
73 E. MILL ST. 




Q Send me 
at $4.95. 

Q Send me _ 

at $9.95. 

Q I enclose $_ 

Olson pays the postage. 

NAME_ 


. Ohm Chests with 100 Insulated Resistors in each, 
. Cap Chests with 27 “Akrad" Condensers In each 


Q Send my order C.O.D. 
I will pay the postage. 



ADDRESS. 
CITY__ 


STATE- 


■1 

I 

I 

I 

I 

I 

I 

.J 


The first... and still the best All-Electronic 

SWEEP 

GENERATOR! 


FOR F M r T E LE V I 5 I O N * R A D A R 

Continuous range between 500 Kc. 
and 110 Me. For laboratory, school or 
production alignment of all wide band 
electronic equipment. Sweep range 
adjustable from 10 Me. down to 5 Kc. 
at any frequency within above range. 
Input 110 V., 50>60 cycles, A.C., 60 
watts. Two INTERNAL “markers'* at 
1 and 10 Mcs. Main dial marked in 
megacycles/sec. Attenuator will re¬ 
duce output to about 30 microvolts. 



Simple to operate J volt nidx, 500 Kc. 
to no Mcs.f 100 ohrnSf 10 me. Sweep 
uldtli. ★ Internal 1 and 10 Me. markers. 

Cover.s ttew FM bands and cnmrner^ 
cial television channels. Compart 

★ Light (only 16 Ihs.) 


UNITED STATES TELEVISION MFC. CORP. 


RADIO 


3 West 61st St., New York 23t /V. Y. Circle 6A255 
★ TELEVISION ★ ELECTRONIC PRODUCTS 


FM INSTALLED IN CINCINNATI BUSSES 


FM receivers have been installed in 
public busses by the city of Cincinnati, 
for the enjovment of passengers. The 
sets will be operated for one-hour peri¬ 
ods daily for a one month test period. 
Technicians believe it will be possible 
to provide music at a level high enough 


to give passengers entertainment and 
yet not loud enough to interfere with 
conversation. 

An automatic volume control specially 
designed for the receiver holds the level 
normal whether the busses are near or 
far from the transmitting station.— G-L. 


TECHNOTES 

.... TELEVISION SETS 

When adjusting television sets, it is 
difficult to watch the picture and ma¬ 
nipulate the controls, in back, at the 
same time. I overcome this difficulty by 
using a flexible cable about 2 feet long 
with a coupling on one end and a knob 
on the other. Tighten the coupling on 
the control shaft. The controls can then 
be adjusted one at a time while stand¬ 
ing in front of the set. 

H. Ackerman, 
Brooklyn, N. Y. 

.... EMERSON 522 

Complaint: Severe hum, loudest with 
the volume control set for viinurium 
volume. Tubes checked good. Filter con¬ 
densers could not have caused the 
trouble, because then the hum would 
have been loudest for maximum setting 
of the volume control. By tapping all 
components and connections, I located 
a high-resistance joint at the cathode 
pin of the 12AT6 socket. A slight heater- 
to-catho<ie leakage will develop a volt¬ 
age across such a faulty connection, 
thus varying the bias on the grid of 
the tube. Cleaning and resoldering the 
connection cured the trouble. 

Joe Fiederer, 
Worcester, N. F. 

.... EMERSON GC448 

One complaint on these sets is that 
they play on batteries but not on a.c. or 
d.c. lines. I find that resistors R16 and 
Rl7, 1500 and 950 ohms respectively, 
often increase in value. These units are 
easily located since they are mounted 
upright near the 117Z4 rectifier. Re¬ 
placing them with 10-watt units of 
proper value cures the trouble. 

W. O'Brien, 
Fulton, N. Y. 

. . . . GASSY BEAM TUBES 

Sometimes a 35L6 or similar tube in 
a.c.-d.c. sets goes slightly gassy and 
causes distortion. When replacements 
are not immediately available, try re¬ 
ducing the grid leak to 75,000 or 100,000 
ohms. The lowered resistance reduces 
the voltage drop when the grid draws 
current. 

LOUIS Pastore, 
Peter boro, Ont. 

(Be sure to replace the original grid 
leak when the tube is replaced.— 
Editor) 

. . . . SPEAKER MOUNTING 

When installing a radio with detached 
speaker in an old car, it is often quite a 
problem to find a suitable spot for the 
speaker. 

I have solved this problem satisfac¬ 
torily by mounting the speaker on the 
heavy fiberboard liner on the inside of 
the side cowl. Cut a hole in the liner 
and mount the speaker between the liner 
and cowl. If a finished grill is not avail¬ 
able, make one from fine screen wire. 
The large enclosed space surrounding 
the speaker improves its tone quality. 

Harry W. Booz, 
Hopewell, Va. 
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Oppotfunity Ahead ~~ but, for TRAINED MEN Only! 



CREI Practical Home Study Courses in PRAGICAL TELEVISION 
Can Help You Advance in this Expanding Field! 


You can make your owm opportunity in Television, if you start 
preparing now. No need to tell you how fast this great new field is 
expanding- or, of the great number of jobs that are being created. 
If you are in Television now, expect to be, or wish to get in, CREl 
offers the very training you need to help accomplish your aims. 

CREI can show you the way with convenient spare time study at 
home that gives you the up-to-date technical background you must 
have for Television. CREI courses are designed to give you a thor¬ 
ough grounding in basic principles and lake you step-by-step 
through the more advanced subjects of Television and its related 
fields. It must be remembered that all new electronic developments 
have their roots in past techniques. CREI training is basic and 
helpful in your daily w ork right from the start. You will learn about 
and understand such subjects as: Optics; Pulse Techniques; Deflec¬ 
tion Circuits; RF, IF, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray, Iconoscope, Orthicon and 
Projection Tubes; UHF Techniques, Television Test Equipment, etc. 
No matter how complete, or how limited your radio experience, 
CREI has a practical course of training for you based on twenty years 
experience in training professional radiomen. The facts about 
CREL our courses, and what we can do for you, are described in 
our 24-page booklet. It is well worth reading. Send for it now. 

VETERANS! CREI TRAINING AVAILABLE UNDER THE I" BILL! 

Capitol Radio Engineering Institute 

An Accredited Technical Institute 
DEPT. RC-l 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C. 

Branch Offices: New York (7): 170 Broadway • San Francisco (2): 760 Market St. 


W'KEE! Sample 
TELEVISIOIV LESSOIV 

See for yourself. Let us send you the 
actual lesson on ‘‘PICK-UP TUBES — 
ICOINOSCOPE and IMAGE DISSECTOR 
TUBES”. See liow interestingly and 
clearly we present the subject of funda* 
mental pick-up tubes of the televsion 
camera. You^ll see how simple it is to 
improve your ability with CREI, 

MAIL COUPON FOR FREE 
BOOKLET & !^4>IPLE LE.SSON 



CAPITOL RADIO ENGINEERING INSTITUTE { 

16fh & Pork Rd„ N.W. Dept. RC-I, WoshingtoijL 10, D. C I 

Mail me ONE FREE sample lesson and your,24-page | 
booklet, CREI^ Training for Your Better Job in | 
Radio Electronics**. I am attaching a brief resume of i 
my radio experience, education and present position. | 

Check One □ PRACTICAL TELEVISION | 

Course: □ PRACTICAL RADIO-ELECTRONICS | 

NAME_ \ 

} J 

STREET > 

CITY ZONE ST^ATE^-.U ' | 

□ I am entitled to training under the. Bill. - » 

-- 
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Ail STAhIDAfiP HAEC^ Of IIA|3IO 
AND CiECTKQNiC tOJlFMENt 
TElIVKIOl^ SETS, EITS i FAtTS 
f'UbLIC ADDRESS A SOUND EQUIP S, 


TAKE TTAi f» AAir 

fnr E^lpmvifl' TAlalllifig $75 vr Ovar 
10% DAi'wrn—It fnfiintiii* 

■Wwi *\ C^fu* Dr^ mrntk 


'Servicing by SIgnol Substitution' 

Leorn obout this modefn dynomic opprooch 
to rodio servicing with ONLY BaSiC TEST 

equipment 

.. , Fully described in o 120 poge book 
ovoiloble from your Precision Distributor or 
foctory ot 35f 

. , , Schools ore invited to inquire regording 
quontity orders from our Educotionol Division 


4 truly oiacnibrcnl Inttrumrnt Ibst 
offrri nfit. iniprotrd Mo-lirtn FM S 
lljndk. AutoiiiaMr Inlrrmix H«. 
I'til I hanK^l thjl h^mllM both 10' anJ 
13- rr(bril« 14' fvna^onir Sjicakcr 
and excla«lie sImIw^s Tri oa 

(i'll and Cwhir-ltaj Tona 

« r^binrt^ tlKirr 
r Modrli «ltb 


j EASY W oIyS V 
4TtRMS/X TRiAI I I «n*olr and I-t.lr Mod 
<8 >2- “"•> » 


m IN COUPON INO MAH TODAY OR JUST 
SIND TOUR NAMf AND AOORiSS ON It POSTCARD 


MIDWEST RADIO CORPORATION 

0»pl. 38-P. 909 Broadway, Cinc.nnaf 3. Ohio 
■ Plaosa land ma yairt now FREE 1941 Catalog. 

I NAME. 


• STREET.. 

• CITY... . 


.ZONE ...STATE. 


★ ★ ★ ★ ★ 

STAR 

TUBE- 

CHECKER 

MODEL TE-l 


95 


★ 


if Best 


Buy 


^Today 


if ★ 

No other checker like U fur size, iiiulliy. iirlee. 
ItiiMviiitidl pill ^ulteh arranUeiin iit enables 

★ c.ilihratnm t>f any tuhe rnailo . . . now or in 
the fiittitt*. Provltle.s line rlu'tk. IliiKueii. |»<nt 
ahle im-tal cnhniei iiieJsure> ikiI.v 7" x K'\ S'-i* ^ 
and weiKhs imly imiimls riel. D.Mn iiiei) ej»y 
to oi>ei 4 le. ruiiiiiUtc (-hurts hrot'lde data for 
cheokinK 57(1 tubes. 

Order one today from your dealer* 
or write to; 

'k STAR MEASUREMENTS CO. k 

442 East 166th St. New York 56. N. Y. 

★ ★★★★★★ 


COMPOUND VIEWING SCREEN 


The viewing screen of a projection 
type television receiver may be a com¬ 
plex affair, RCA engineer I. G. Maloff 
told the Optical Society of America at 
their recent Cincinnati meeting. One 
such screen is a sandwich of 2 trans¬ 
parent plastic lenses and a sheet of 
plastic with a silica opacifier in it. 

Two 15 X 20 inch lenses, used for the 
front and back of the screen, concen¬ 
trate the light in the desired viewing 
field. The rear piece is a “Fresner' field 
lens—a thin Plexiglass sheet molded 
with a series ef fine, concentric, circular 
ridges, somewhat like the surface of a 
phonograph record. The front of the 
screen is a multiple-element lens of nar¬ 


NEW YORK 


OTneot & WoraKouw 
24?WJ5-.S( NY 


212 Fulton St 


New York Gty Stores 115.17 W 


row vertical cylinders molded in Plexi¬ 
glass. Laminated between these is a thin 
Vinylite sheet containing enough silica 
opacifier to render “moire” effects un¬ 
objectionable and to disperse the light 
so that no “hot-spot” is formed. 

The screen provides a brightness gain 
of 7.5 and, in combination with large 
aperture reflective optics, provides a 
15 X 20 inch picture having highlights 
with a brightness of more than 50-foot- 
lamberts, which compares favorably 
with direct-viewing kinescopes and more 
than satisfies the recommendations for 
good motion picture theatre practice. 

The screen is used in the new RCA 
Model 648 PTK television receiver. 


U. S. TELEVISION STATIONS 
IN OPERATION 

STATION CHANNEL 

WRGB 4 

General Electric Co, Schenec¬ 
tady, N. Y. 

WABD 5 

Du Mont Television, New York, 

N. Y. 

WNBT 4 

National Broadcasting Co., 

New York, N. Y. 

WCBS-TV 2 

Columbia Broadcasting System, 

New York, N. Y. 

WPTZ 3 

Phileo Corporation, Philadel¬ 
phia, Penna. 

WFIL-TV 6 

Philadelphia Inquirer, Phila¬ 
delphia, Penna. 

WTTG 5 

Du Mont Television, Washing¬ 
ton, D. C, 

WMAL-TV 7 

Evening Star, Washington, D. C, 

WNBW 4 

National Broadcasting Co., 
Washington, D. C. 

WBAL-TV 11 

Hearst Radio. Baltimore, Md. 

WTVR 3 

Havens and Martin, Richmond. 

Va. 

WBKB 4 

Balaban and Katz, Chicago, Ml. 
WWJ-TV 4 

Detroit News, Detroit, Mich. 

WEWS 5 

Scripps-Howard Co.,’ Cleve¬ 
land, O. 

KSD-TV 4 

St. Louis Post-Dispatch, St. 

Louis, Mo. 

WTMJ 3 

Milwaukee Journal, Milwaukee, 

Wis. 

KTLA 5 

Paramount Pictures. Los Ange¬ 
les, Calif. 

WBZ-TV 4 

Westinghouse Radio Stations, 

Inc.. Boston. Mass. 


TELEVISION IN SCHOOL 

Television has been made a regular 
part of the general school program in 
the Nutley (N- J.) High School. A re¬ 
ceiver specially adapted for classroom 
use was presented to the Board of Edu¬ 
cation by a local manufacturer, Indus¬ 
trial Television, Inc. A large-screen di¬ 
rect-viewing receiver, its viewing tube 
and loudspeaker are set up on a plat¬ 
form which may be rolled out onto the 
auditorium stage when needed, then 
moved back into the wings after use. 
Controls are installed in a separate unit 
permanently mounted backstage. 


Quadrupling of the service area of 
Philco’s television station WPTZ in 
Philadelphia is expected when the sta¬ 
tion's new 552-foot tower is put into 
service. According to Ernest B. Love- 
man, company vice-president in charge 
of television, the new tower will bring 
television signals within reach of more 
than 4,000,000 people. 
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New 1948 Diagram Manual 

Here is your money-saving source for all popular, recently 
released diagrams of new 1948 receivers. Learn of modern 
circuit developments, be ready to repair any new radio no 
matter how complex. Millions of 1948 radios will be sold — 
you will have to service them right now, through this year, 
and for many years to come. The total cost is gnly $2.00 
for this giant volume—nothing else to buy, nothing else to 
pay, covers a whole year of radio diagrams. Read about 
other volumes for previous years described below. “No- 
risk” examination granted to servicemen. 


Amazing Bargain Offer in Diagram Manuals 


NEW MANUAL OF ALL POPULAR 1948 SETS 


Models Made by: 

R. C. A., Zenith, 
Philco, Sears, Fada, 
Emerson, Belmont, 
Detrola Radio, G.E., 
Majestic, Admiral, 
Stewart - Warner, 
Arvin, Westing- 
house. United Mo¬ 
tors, Wards, Delco, 
Western Auto, 
Stromberg • Carl¬ 
son, Sparton, Mo¬ 
torola, Gamble, 
Crosley, and many 
others. 


Be prepared to repair quickly all new 
1948 receivers. In this big single vol¬ 
ume you have clearly-printed, large 
schematics, needed alignment data, 
replacement parts lists, voltage 
values, and information on stage gain, 
location of trimmers, and dial string¬ 
ing, for almost all recently released 
sets. A worthy companion to the 7 
previous volumes used by over 120,000 
shrewd radio servicemen. New manual 
covers models of 42 different manufac¬ 
turers. Giant size. 8*/4xll inches. 192 
large pages + index. 

Manual style binding. Bar- OU 

gain price, postpaid, only 



$250 


RADIO SERVICING COURSE-BOOK 

Uarn new ipeed-tricka of riiUo fault And Inc. raie hlttorlei of 
common troublei, lervlcln* thort-cuti. extra profit tdeaa. Many 
large leitoni on llw ute of regular teil equlpniont, 
explanation of ilcnal tracing, televiilon, recording dope. 
Many active lervlccmen uaed ihla reduced P^^ce. radio 
training for brush-up and study of new lenrlce methodi. Re¬ 
cently printed with new Information on algnal-tracing, tela* 
vision, visual alignment. P.A.. photocells, etc. 

Complete. 22 lessons, size 8H x 11 Inches, 224 
pages. With self-testing questions snd Index, 
nreatest bargain. Postpaid, only. 

Simplified Radio Servicing by Comparison 

Revolutionary different CO.MPARISON technique pennlU yw 
to do expert vvoik on all radio sets. Moet repairs can be made 
without tell equibnient or with only a volt-ohnimeter. Many 
simple, point-tu point, cross-reference, circuit suggestions lo¬ 
cate the faults Instantly. Cmers every radio set—new and old 
models. This new servicing technique presented In handy manual 
form, size SHxll Inches. 84 pages. Over 1.000 Practical service 
hints. 26 large, trouble-shooting blueprints. _ - 

Charts for circuit nnalysis. 114 tests using a 5c & ^ gQ 
resistor and a small condenser. Developed by M. 

N. Beltman. N'ew edition. Price only. * 

^ADVANCED RADIO SERVICING 

New giant 3-in-l voltiine of 30 Iwlurei will add years of valuable experience to 
your present radio kmmledge. Practical help on the busitiess side of radio. Im¬ 
prove your store or sltop, Hmv to gel free advertising. Lectures on test equipment, 
circuits, testing technique, television topics. K.M. llteory and servicing Instruc¬ 
tions. Written for servicemen vvbo want to get ahead of competition. 

Use M. N. Bellman's 19 years of radio experience to >oiir own 
advantage. Complete. 30 lectures, assembled in manual form. 

Illustrations, circuits, tips. Ideas. Idnts. Sent postpaid, iHily.. 

See Your Radio Parts Jobber or Send Coupon . 



$300 


mpreme 


PuhlicatiofiB 


QF ILADIQ EOOKS. MAINUaL^., AND DIACHAMS 


FIND ALL RADIO FAULTS IN HALF-TIME 

Speed up and simplify all radio set repairs with 
Supreme Publications Manuals. Service radios faster, 
better, easier, save money and time, use these most- 
often-needed diagram manuals to get ahead, earn 
more per hour. At the remarkable bargain price (only 
$2 for most volumes) you are assured of having in 
your shop and on the job, needed diagrams and other 
essential repair data on 4 out of 5 sets you will ever 
service. Every popular radio of every make from old- 
timers to new 1948 sets, is included. Clearly printed 
circuits, parts lists, alignment data, and helpful service 
hints are the facts you need to improve your servicing 
ability. Save hours each day, every day, begin to earn 
more by doing radio work double-quick, 
let these eight volumes furnish diagrams 
for 80% of all sets. See pictures of these 
attractive manuals above. Each volume 
has between 192 and 240 pages, large size 
SYi X H inches. Manual style binding. 

Send “no-risk” coupon today. You are 
teacher” *"^uthor.’ guaranteed complete satisfaction. 

and fCirlcefnan* ® 

NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chicago 12, ILL. 

Ship the following manuals: (Satisfaction guaranteed or money back) 

□ Radio Servicing Course-Book @ $2.50 

□ Simplified Radio Servicing @ $1.50 

□ Advanced Radio Servicing @ $3.00 

□ I am enclosing $ .send postpaid. 

□ Send C.O.D. I am enclosing $. deposit. 

■ Name: . 

■Address: . 


□ 1948 

□ 1917 
1946 
1942 
1941 
1940 


□ 

□ 

□ 

□ 

□ 

□ 1926-1938 ^ $2.50 


PRICED 
AT ONLY 
$2.00 
EACH 
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LEONARD’S: 


WINTER PRICES 

BEST VALUE HAZELTON 

MULTI TESTER 
RANGES 

AC Volf.0-1500 

DC Volf.0-1500 

DC Mills 0-150 

Rosisfance 0-300,000 

$11 7S 



ELECTRONIC MEASUREMENTS 

VOLOMETERS 



9S 

NET 


lOIA $1 y 

y METER * • 

Miidel lOlU 
OPEN FACE 

4' METER ‘20 
OPEN face 

PORTABLE 


lOlAP 3" Mefer 

$21.50 nef 
101 BP 4" Mefer 

$24.95 nef 


—LATEST— 
STAR MEASUREMENT 
TUBE TESTER 


Quick opera¬ 
tion—with Ro¬ 
tary Selector 
and lever 
switches tests 
all tubes up to 
I 1 7 volts. Also 
tests individual 
sections such a 


triodes, pentodes, etc. 



diodes. 


RECORD CHANGERS 

WEBSTER 56—Aufomafic Sfop.$26.66 

DETROLA .1^-50 

SEEBURG—2 Posf . 22.95 


RCA crystal mike 
wifh fable sfand 


^4.95 


12" 

P.M. SPEAKER 


20 OZ. ^75 

ALMCO f 


6L6 Push Pull or Push Pull Parallel 50 watt. 
Completely shielded. 250 mill primary 5000 
ohms—sec. 2-4-8-15-500 ohms. d-c | Q 

11-57—Special Lim. Quan. .._ I ^ 


PHONO MOTOR and PICKUP KIT 


$495 



Crysfal pick-up—Top quality consfanf 
speed mofor. Motor Assembly only. .$3.95 

Send 250/0 deposit with order—bsl xee Eiipress Collect. 
Orders under 55.00 iood ■heel* or mnney order plus 
pa^t.iwe 


NEW RADIO-ELECTRONIC 
PATENTS 

By I. QUEEN 

V.H.F. RECEIVING SYSTEM 

Harold B. Sfoff, Glen Olden, Pa. 
(assigned fo Radio Corp. of America) 
Patent No. 2.428.300 

Greatest signal-to-noise ratio U obtained when 
an antenna is erected as hiirh as pnssiMe abtu’e 
its surroundings and when the leads to the re¬ 
ceiver are short. This is true esiioclally at the 
higher frequencies. Generally it is not possible 
to satisfy both conditions at the .same time. 

One solution to the problem is disclosed ami 
illustrated here. The mixer stage i.s placed within 
an enclosure adjacenf t<i the antenna and is >i.n- 
nected to the receiver iUelf by a single co-axial or 
parallel leail transmission line. This line feeds 
power to the nnxer stage, transmits oscillator 
output to the mixer, and also transfers the i.f. 
mixer output to the receiver. In adili ion. the li le 
feeds an a.c. voltage to tune the antctina circuit. 


^ T MlXt R W ZWIREim ta,-;.. 


//eat Qetse ^... 

i ./M VARIETY -j 




TELEVISION 




■ STANDARD MODEL— 

■ I'lciure size 75 square 
I iiK'tics. 22 tubes and 12 
I iiK li iilrtiire tube. lIlRh 
I rt' I'lily KM smmil re- 
> pnsluction. .Vtiranced 

• trli'xlslon circuit pro- 

■ i d e I exceptionally 
8 i li ar pictures DE- 
1 LUXE MODEL — with 
I Superb Built-in FM 
I Radio. 

I 12" Standard Telerlslmi 

• .$289.50 

• 12" Dcl/uxe TelerUion—KM H.T(IIo Kit 

• 7" Telerision Kit .. • 

I (•|•nnlpletc with tubes, less cabim-tl 
I Cabinet for 12" Televlilon lleieber.. -- 

Complete Line of Television Components 
*t»ealecs’ Kr ices oti Request. 

newT 
PREMIER 
Model in 
MICROMASTER 
Bind Spread Dial 
SIGNAL 
GENERATOR 

Foi lestlnR and allitn 
. 1 II K BRO.MMWST. 

■ smiUTWAVE, FM 
land TPil-EVI.SloN 
I llECF.lVEItS. Exclu 

• sive It a It d Spread 
I I>lal Reared to the 

■ UinlnR condenser and 

\ main dial. RlvlnK a - 

• total aciile lenRth of ipnroxtniaiely ni» In. hes. I tree | 

i color illal directly eallbtated in Kno.yel.-» an,! M<*K» | 
I cy.qea. ItanR, ■ 75 K('—THlilC Lp to 150 MC on 3rd | 
I harmonic. Size: 12*i"xl2 x.t*/* . a 

*54” 



. . TUBES AND 

CO-AXlAL CABLE 


COMPLETE WITH 



69 CORTLANOT $T. 
NEW YORK If N.r. 


The d.c. plate supply for the mixer is connected 
across the transmission line as shown. This volt¬ 
age also supplies filament power after being 
dropped through R. Voltage from the local oscil¬ 
lator is applied to the mixer input through the 
line and heterodynes against the incoming r.f. 
to produce the usual difference frequency. The 
i.f. voltage is transmitted back along the line 
and appears at the i.f. transformer at the other 
end. Note that a high-pass filter prevents it from 
affecting the oscillator. 

The low-voltage secondary of a line transformer 
T is connected in series with 11-. This voltage 
actuates the winding of an a.c. solenoid S. The 
solenoid filter prevent.s pa.ssage of d.c. or r.f. 
The solenoid is part of a .stop relay in which a 
plunger advances a ratchet gear each time the key 
K is depressed. This control tunes the antenna 
circuit in synchronism with the oscillator to the 
desired channel. 

The relatively low’ i.f. suffers only negligible 
attenuation along the transmission line. The los.s 
of power at the oscillator frequency is unimpor¬ 
tant, since this voltage may be increased as 
necessary. 


SUPER-HIGH-FREQUENCY 

WATTMETER 

John Evans, Kingston, N. J. 

(assigned fo Radio Corp. of America) 
Patent No. 2,427.094 

Ordinary power meters are ineffective at very 
high frequencies, and therenpon indirect methods 
must be used. Son)e laboratories measure power 
by the heat which is genorate<l. The heat Is ap- 
plied to a thermocouple which converts the power 
to electricity. 

This is an improved method for measuring 
power at super-high-frequencies without the need 
(Continued on page 96) 


t RADIO KITS I 

* Th«M are real radio kit*. Metal cha»sfi. condensers. I 

* resistors, tubos. etc. • c ♦ 1 

■ Pal One Tube AF DC Kit No. T IO.$ 5.95 net t 

■ .a Ad* 1S/'< XTit Via . 7.9S RSt f 

12.93 net | 

23.70 net • 
15.90 net ■ 

I 

18.45 net | 

13.95 net { 

6.25 net * 

8.95 net ■ 
.59 net I 

I 

34.50 net | 


f at 4JIIP 1 UUC a^4v 

> 2 Tube AC-PC KU No. IIT-20 ....... 

I 3 Tube AC-W’ Kecelver Ml No. ”.“-3 .. 

I 4 Tube 4 Band AC I»C Keceivtr Ml No. 

! 5 Tube AC-DC Suoerhet kit No. S-500.... 

■ 5 Tube Two Band AC-DC Superhet Ktl 

1 No. a-520 .. 

■ 4 Tube Ai'-DC TllF Receiver KU No. 

I T-400 .. 

I 3 Tube Code Practice Audio Oscillator-Kit 

! 4 Tube AC-DC .Amplifier kit No. AM-40 

■ (’rysial Radio KU No- C.\ -1 • • • • • • • • • ■ 

■ Vacuum Tube Volt Ohmmeter Kit No. 

I Wireleii Phot^tWuiator KU No fii-20 - - , 

■ NATIONAL NC57 RECEIVp .-W W 1 

1 We carry a full Hue •<( N-itlonal r.-ceire rs and parti | 
1 eSPEY CHASSIS AND KITS I 

list. I 

106.50 list I 


ESPEY CHASSIS AND KIT^ 

I — 11 Tube Supcrlirt for .A.\|/FM.$140 

I itltll R tube A. C Broadcast and t«0 

I Short-wave bands .. 

I 9T.\ Six tube AC-DC *llort-wave ilid 

. Rroaileast .. 

I Kspey Basic Televlsl.m KU . 


■ VIBRATOR SPECIALS 

■ Standanl 4-prong, replacing K L. 17»3. 
I Mallory 294. Hadlart 5300. 

I 99c 3ach 


56.50 list • 

59.50 list ■ 

I 
I 

ij. 14wo, -\TH 324. I 

10 for $8.89 J 


1 AUTO ANTENNAS, iTiioiiio IMaled. Admiralty 

, ; uHl SutUd P..ly;thvlene cabK- .i,h black Nbi> J 

I • me cover, side 10 fOr $16.95 ■ 

1 J 3 8ocllons~-66 -$1.95 each _ • 

I I SUPERIOR Model 670 

1 I Super-Mcler 

\ I A Cnmblnatlnn Volt - Ohm 
I Milliammeter plus Capacity 
I a Reactance Indurtanee and 
I Decibel Measurements. 

I Complete with test leads 
, and htstruc- $28.40 

’ lions . ^ ^ 

I Write Dept. RC-l. 20°'o Deposit with order required. | 
I Please add sufficient postaqe. Excess will be refunded | 


ELECTRIC CO., luc* 

6Q1 Broad It., Hnrark 2, N. J. 
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Du Mont’s Salon and Drawing Room models you 
will see television at its finest... a brilliant picture on a large 
screen, clear and undistorted. Matching the picture quality 
is unsurpassed sound reproduction, whether on tele¬ 
vision, standard radio, FM, or radio-phonograph. 

Visit your nearest Du Mont dealer. 



iLLW. B. m uont tABOBATOhllS. I»C. . MBB..L S.UB ABB STAWOB BAW>. SIS -AUISUB AVA.. N(> VOAA 22, ». T. 
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GENERAL ELECTRONIC DISTRIBUTING CO. 


MODEL CA.I2 Kit 
includes ALL PARTS 
assembled and ready 
for wiring, circuit dia¬ 
gram and detailed 
operating data for 
the completed instru* 
ment. 


We are pleased to announce we have obtained an exclu¬ 
sive franchise to distribute the well known Model CA-12 
Signal Tracer in kit form. The Model CA-12 sells regu¬ 
larly for $34.85, here is your opportunity to sove $10 
with the added advantage of complete familiarity of de¬ 
sign and operation made possible when you build your 
own instrument. 


THE MODEL CA-12 KIT COMES COMPLETELY AS¬ 
SEMBLED. Can be wired in 30 minutes. Components and 
circuit guaranteed to meet the following: 


FEATURES; 

* COMPARATIVE INTENSITY OF THE SIGNAL IS READ DIRECTLY ON 
THE METER—QUALITY OF THE SIGNAL IS HEARD IN THE SPEAKER. 
★ SIMPLE TO OPERATE—ONLY ONE CONNECTING CABLE—NO 
TUNING CONTROLS. 

* HIGHLY SENSITIVE-USES AN IMPROVED VACUUM-TUBE 
VOLTMETER CIRCUIT, 

★ TUBE AND RESISTOR CAPACITY NETWORK ARE BUILT INTO 
THE DETECTOR PROBE. 

★ BUILT-IN HIGH GAIN AMPLIFIER—ALNICO V SPEAKER. 

★ COMPLETELY PORTABLE—WEIGHS 8 POUNDS—MEAS¬ 
URES 5'/j"*6I/2".9". 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


[ 

< 


for calibruted thermocouples. In addition the Gen¬ 
erated heat is constantly compared with a known 
source so that changes ai-e detected at once. A 
U-shaped glass tube is partially filled with mer¬ 
cury under gas pressure from each end. At each 
end of the tube there Ls a resistor. Terminals 
from one resistor are available for external con¬ 
nection. 

One end of the glass tube is placed within the 
wave guide where power is to be measured. At 
this end the resistor is one-half wave length long 
and thus acts as an antenna to pick up maximum 



power from the wave. The generateil heat causes 
the gas at this end to expand and thus lower the 
level of the mercury column as compared to the 
height on the other side of the tube. At the same 
time, however, an alternating current is applied 
to the other resistor thus expanding the gas on 
this side. When the mercury column on each side 
has the same height, the r.f. power is equal to, 
the a.c. power which may bo read on the meters. 

BEVERAGE INSPECTION 

Paul Weathers, Upper Darby, Pa. 
(assigned fo Radio Corp. of America) 
Patent No. 2,427.319 

Ail bottling plants require some form of inspec¬ 
tion for possible foreign particles. With this 
apparatus it is possible to perform the inspection 


NEW RADIO-ELECTRONIC 
PATENTS 

(Continued fro7n page 94) 


automatically and rapidly, and to reject those 
bottles which contain undesired particles. 

A suitable mechanism holds each bottle and 
spins it rapidly for a short time at about 1,700 
revolutions per minute. Then the spin is abruptly 
stopped, while the contents continue to move due 
to centrifugal force. Each bottle comes to rest 
in front of a light beam which shines through 
it and on to a photoelectric cell. Particles within 
the bottle interrupt the light beam as they move, 
thus generating a signal. The larger particles are 
responsible for stronger signals : and since they 
interrupt the beam for a longer period, they gen¬ 
erate lower frequencies than smaller particles. 
These signals are applied to an amplifier. To 
produce the same signal on larger particles as 
on the smaller ones th© 
amplifier’s frequency re¬ 
sponse curve rises 
sharply. Since the small¬ 
est particles of interest 
will generate a fre¬ 
quency of approximate- 
ly 300 cycles per second, 
the amplifier is designed 
for a sharp cutoff be¬ 
yond this point. 

The amplifier output 
is applied to a gas tube, 
for example an OA4-G, 
which operates a reiay 
at breakdown. This oc¬ 
curs when a bottle con¬ 
tains large particles 
and thereupon causes a 
strong signal. Auto¬ 
matic apparatus then 
may reject the bottle 
by shunting it out of 
the normal path. 


HIGH HARMONIC GENERATOR 

Joseph C. Ferguson, Fort Wayne, Ind. 
(assigned to Farnsworth Tel. & Radio Corp.) 
Patent No. 2,427,204 

Pentodes and beam-power tubes generate strong 
3rd harmonics. In this invention these harmonics 



are used to advantage to give a high harmonic 
output. (Continued on page 135) 
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A BRIGHTER FUTURE/FOR YOU 


^iden,. 


INSIDE THE VACUUM TUBE 

B By John f. Rider A new approach and tech< 
nique thot maket itt metEOge easy to under 
stand. A solid, elementory concept of the 
theory ond operation of the bosic types of 
vacuum tubes based on the electro static field 
theory. The book, which covers diodes, triodes, 
tetrodes, and pentodes, presents a cleor physical picture 
of exactly what it happening in o vacuum tube. 

A goldmine for the student; a must for servicemen, 
omateurs and engineers. 425 Pages'—$4.50. 

RADAR 

The complications have been removed in this entertoin* 

Ing book exploining Rodor. Non-technicol. but authentic. 

60 pages, profusely illustrated, only $1.00. 

THE METER AT WORK 

How each type of meter works and how each 
j > is used in the field to best advantage. Covers 
whichever phase of the subject the reader it in¬ 
terested in. 152 Pages—138 III.—$2.00. 

VACUUM TUBE VOLTMETERS 

’ Explains the theory upon which the functioning 
of the different types of v-t voltmeters is based, 

* practical applications of these 

^ Instruments. Includes a bibliography consisting 
- af 1*45 international references. 1B0 Pages— 
111 lllustratians— $2.50. 

SERVICING RECEIVERS BY RESISTANCE MEASUREMEN1 
Discusses series ond parallel combinations of resistances 
and the distribution of currents and voltages, providing 
the bosis underlying the circuit orrangements used In 
various types of radio receivers. 203 Poges—-$2.00. 

AUTOMATIC FREQUENCY CONTROL SYSTEMS 

Basic operation of discriminotor and Automatic^ 
Frequency central circuits is detailed in first port 
of book. Descriptions of systems used in eom- 
merciol receivers ore fully described in second 
port. 144 Poges—102 lllustrotions—$1.75. 

ALIGNING PHILCO RECEIVERS 

Complete and detailed informotlon for oligning 
every Philco model from 1929 to 1941. 

VOL. I —1929 to 1936—176 Poges.$2.00 

VOL. 11—1937 to 1941—200 Poges.$2.00 


s! 55 Pfiip 
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THE CATHODE-RAY TUBE AT WORK 

B By JOHN F. RIDER. Presents o complete ex, 
plonotion of the various types of cothode-roy 
tubes, and what role each element within the 
device plays in making voltages ond currents 
visible. The only book of its kind! 338 Poges. 
450 lllustrotions—$4.00. 

UNDERSTANDING MICROWAVES 

By VICTOR J. YOUNG. Foundation for understonding 
microwave rodio and rador. Explained simply. Design 
and Operotion of woveguides, magnetrons, klystrons, 
ontennos, etc. Section I covers theory; Section II, terms, 
ideos, and theorems. 3B5 Poges. LiberoMy Mlustroted. $6.00. 

SERVICING BY SIGNAL TRACING 

Explains approved system of diagnosing faults 
in rodio receivers and all kinds of communica* 
tion systems. The method was Introduced by 
the outhor of the book, John F. Rider. The system 
has won endorsement by individuols and os- 
sociations the world over os well os technical 
branches of our government. 360 Pages—IBB lllustro- 
tioni—$4.00. Sponish edition—$4^,00. 

THE OSCILLATOR AT WORK 


BROADCAST 
OPERATOR’S 
HANDBOOK 

by 

HAROLD E. ENNES, 
fn^lneer. Station WIRE 
^Here are coordinated facts, 
standards of good operating 
practice written by an opera¬ 
tor In operators' fanguoge. 

TABLE OF CONTENTS 
PART I 

OPERATING IN THE CONTROt 
ROOM AND STUDIO 
tlChopter 1. Who! You’re Up AgoJnst, 2. 
Are Mechanical Operotions Apparent? 
1 / 3 . Keeping Soured “Out of the Mud,” 
4. You’re Often o Producer, Too, 5. Put 
That Mike There. 

PART 2 

OPERATING THE MASTER CONTROL 

Chapter 6. Where Spill Seconds Count. 

PART 3 

OPERATING OUTSIDE THE STUDIO 

Chopter 7. Remote Control Problem!, 8. 
Remote Versus Studio Pickups, 9. Remote 
Musical Pickups, TO. Eye^Witnet! Pickups 
ond Mobile Transmitters, 11. The Live 
Symphony Pickup. 

PART 4 

OPERATING THE TRANSMITTER 

Chopter 12. Operator's Duties, 13. Pro^ 
groms Are Entertainment, 14. Meosuring 
Noise ond Distortion. 

PART 5 

WE'RE OFF THE AIR 

Chapter 15. Emergency Shutdowns, 16. 
Why Preventive Maintenance, 17. Pre¬ 
ventive Maintenance Instructions. 

PART 6 

TECHNICALLY SPEAKING 

Chapter 18. Control Room and Studio 
Equipment, 19. The Broodcost Studio, 
20. Transmitter and Tronsmission. 

Book Bibliogrophy. 

Appendix. 

288 Pages.$3.30 


A-C CALCULATION CHARTS 

By R. IOREnZEN. Students ond engineers will find this 
book involuoble. Simplifies ond speeds work involving 
AC colculotions. Contoins 146 chorts. Covers AC colcu- 
lotions from 10 cycles to 1000 megocycles. —$7.50 




Shows how vorioui oscillotor circuits function 
and methods to improve their performonce. 
Also describes the r-f ond o-f oscMiotors used 
os tignol sources. Covers loborotory test 
methods, ond Other related tests. 256 Poges— 
167 lllustrotions—S2.50. 


CHECK THE BOOKS 
YOU NEED AND 
GET THEM TODAY! 


JOHN F. RIDER PUBLISHER, Inc. 

404 FOURTH AVENUE fDEPT. B ), NEW YORK 16, N, Y. 

Eiport Azent: Rocke Internationa] Corp.. 13 E. 40tti Street, N.Y. C. Cable ARLAB 


L^AKN RIGHT WITH RIDER! 

FOR 17 YEARS PUBLISHERS EXCLUSIVELY FOR THE RADIO AND ELECTRONIC INDUSTRIES 


Publishers of 
\RltER MANUALS] 
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The Turner 33D Dynamic microphone is designed with 
an exceptionally smooth wide-range response and high 
effective output. It is ideal for both voice and music pick¬ 
ups where quality of reproduction is desired. Engineered 
with Alnico magnets and Turner precision diaphragm 
for maximum sensitivity. The entire circuit is well shielded 
to prevent extraneous pickup. Modern streamline design 
and rich satin chrome finish matches the quality of its 
performance. Recommended for recording, public address 
and call system, and amateur work. Also available as 
Model 33X with high quality crystal circuit. 

SPECIFICATIONS 


Level . . . 54db below 1 volt/dyne/sq. cm. el high impedence. 

Response.Flet within ^ 5db from 30 to 9000 c p.s. 

Impedance . 50, 200, 500 ohms, or high impedance. 

Directivity . Semi-directional. Non-directional when tilted full 90* 

Cable .20 ft. shielded, removable cable set. 

Coupler .Standard ^"--<27 thread. 


12 VOLT AMPLIFIER 

(Continued from page 71) 


The power supply 

The power pack is entirely enclosed in 
metal and is located behind the ampli¬ 
fier. Each vibrator is of the synchronous 
type, but operation is reliable because 
each handles less than 2^ amperes 
though its maximum rating is 3 to 
amperes. 

Inputs of the 2 packs are in parallel, 
but their outputs are in series. Each 
output is smoothed by a low-voltage 
electrolytic while the total output has 
a bank of 24-microfarad, 500-volt elec¬ 
trolyses across it. Originally the pack 
had a filter choke and fewer electrolyt- 
ics, but the choke was removed to give 
higher output voltage and better regu¬ 
lation. An extra 12 volts is obtained by 
putting the pack in series with the input 
voltage. 

Buffer condensers absorb the peaks 
due to the vibrators and can be of some¬ 
what lower voltage than usual, 600-volt 
working or 2,000-volt test being suffi¬ 
cient if a reliable make is chosen. 

When the amplifier and pack are as¬ 
sembled in their case, two 5-ampere 
switches control the battery currents 
supplied to filaments and pack. The 
switch for the pack acts as a stand-by, 
cutting the total battery drain down to 
1.2 amperes, yet keeping the tubes 
heated and ready for immediate use. 

This amplifier was designed to work 
with certain accessories, and it is im¬ 
portant that the correct types of micro¬ 
phones, pickups, and loudspeakers be 
used. As inputs a Shure 707A crystal- 
diaphragm microphone and a medium- 
impedance magnetic pickup similar to 
the Garrard E were used. Output was 
fed to a pair of 8-inch PM speakers, 
the cones of which were stiff and 
straight-sided, the acoustical resistance 
of the exponential horns removing any 
peaks. 

Part of the efficiency of the speakers 
is due to the way they are coupled to the 
metal horns, which are 24 inches long, 
24 inches in bell diameter, and 3% 
inches in throat diameter. Turned hard¬ 
wood pieces act as acoustic transformers 
between the diaphragm and horn 
throats. 

The combination of a.v.c., semi-Class- 
AB2 operation, semifixed bias, and im¬ 
proved speaker efficiency results in a 
very high acoustic output with compara¬ 
tively low battery drain. 


# 

WRITE FOR COMPLETE 


THE TURHER 

902 17th Street N. E. 


TURNER CATALOG 

COMPANY 

Cedar Rapids, Iowa 


FOR ACCURA<T, RELIABILITY, RMO SOUNO PEIFORMANCF 
TURN TO MICROPHONIS BY TUAHIR 


Micfopboncs licensed undei U. S. patenTs ol l>te American Telephone 
and Telegraph Company, and Western Ifectric Company. Incorporated. 
Crystals licensed und.er patents ol the Brush Development Company. 


SIMPLE PROBE 

Recently I built a signal tracer which 
required a .00025-pf condenser in the 
probe. I tried inserting it in a test prod, 
but the condenser was too large. Hav¬ 
ing a discarded fountain pen on hand, 
I removed the pen point and bladder, in¬ 
serted a bolt about 1 inch long in the 
hole, and fastened the condenser to it, 

' then, I drilled a hole on the other end 
I for the shielded wire. This makes a 
probe which is neat yet requires only a 
I few minutes to construct. 

I Genyo Tajii, 

I Madrone, Calif, 
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rilF receiver, approx. 300 
me with followliitf lubea, 
7-9001*8, 3-6AKIi’f, 1-12A6. 

New .$17.50 

\V/ilynatnotor .$19.20 

U-8S <l)'nanioton*. W/xfntr for fliaments.$19.00 


R4-ARR2 RECEIVER 


FINEST 

QUALITY 


PE 73 CM Power 8Ui>* 
ply for BC 375. Input: 
28 VDC. Output: 1000 
VDC 350 Ma. Start¬ 
ing relay^ filter, etc. 

$4.95 

Mfrs.: Write for 
quantity, prices & dis- 
counta on above item. 
BD 77, Power sup¬ 
ply for BC 191. Input: 
14 VDC. Output: 1000 
VDC (a 350 Ma. New, 
with spare fuse links, 
etc. $5.95 


dynaMotors 



PE lOlC, Input: 13/26 VDC 12.6/6.3 A. 
Output: 400 VDC (a 135 Ma., 800 VDC 20 

Ma. (9VAC @ 1.12 A.) . $3.49 

PE 86 N. Input: 28 VDC. Output: 250 VDC 

60 Ma. Weetinfirhouse w/Filter. $1.95 

Without Filter . $1.60 

PC 77. Input: 12 VDC. Output: 275 VDC 110 

Ma. 500 VDC 50 Ma. $3.25 

DAG 33 A, Input: 18 VDC & 3.2 A. Output: 
450 VDC 60 Ma. $2.45 


DM*33A. Input: 28 VDC (rt 7 A. Output; 540 
VDC firi 250 Ma. Power supply for modulator 

of SCR 274 N . $3.95 

Dyn. Model 23350. Input 27 VDC ^ 1.76 A. 

Output: 285 VDC (ft 75 Ma. 1.75 

I)M-21: In 14VDC 3.3A Out 235VDC 90 ma. 

with filter . $2.59 

DM-25: In 12VDC 2.3A Out 250 VDC 50 ma. 

$2.49 

DM 34: In 14VDC 2.8A Out 220VDC 80 ma. 

$2.49 

DM-42: In 14VDC. Out 515 1030 VDC 215/260 

ma & 2/8 VDC. 

PE206—A ROTARY INVERTER Immi 274 voNs at 
38 amps. Output: $00 vrft* at 500 volt amp^-res. New 
complete with encloaed atariInjc relay, voltace repulatw, 
fillers, and sparn fuse links, etc. IO>4‘’x.'V%''xU4 ■ 
\Vi. 36 I’jB. Wlih Instruction IxMik .$12.50 


Power Unit Type 15 

Complete power supply for SCR 522. Input 
12VDC. With starting relay. bl<»wer. etc. To¬ 
tally encl<i8»'<l. Wood case . $7.89 





"Qtmmmcatkm” 


TRANS- 
a RE- 

NKW I 
pulN« OHcMla- 
oil 154 ^ 

me. Can ho 
to CW 
<>p«ra. 
on 144 to 
148 me liand. Ke- 
reiver la a auper* 
het with 2 aUlfrea 
of RF. .'i*ataRT?rr 
tuned IF atairrs. 
Plenty of room 
on rhaaaia for ad¬ 
ditional rhanffea, 
with tube*. New. 

975.00 

POWER SUPPLY RA l05 A. 

Iperaiea on 
117 V. 60 
'yclei. Out¬ 
put Toltaees; 

2000 V I> <*. 

510 V1>C. 

ll.-» Vh(V 

loo V 1) C. 

290 V 1) r. 

t.3 V A V. 

Size: Itrn 
X 23X 
18 • 13 / 32* 
wide. WelBht: 


118.5 lUs. New, eonipk’ie wllli tubes .$40.00 

INDlt’.\T(»U 1-221. .NKVV. ileinotc antenna ilirrctlon 
controller & Indicator. usiiiK 2 sci.cyn motors. 360 deR. 
rotation. Operates on 117 VAC. 60 c.p.s. with 
tubes. New ..... $50.00 


TRANSFORMERS 
All pfimarlea 117 V. 60 cyelc. Filament Xftnra: 
r5058: aec «!: 6.3V („ 2 A CT; aec Xt 2: e.3V* ... 

2 A CT . 92.49 

r5l26: 5V (ff 3 A CT. 5V rtf3 A CT, 5V („G A CT, 

93.25 

rSlOO: 6.3 V CT 1.2 A, 5000 volt iCSt.92.45 

£5085: 0.3V NCT rtT .6 A. 0.;iV NCT (H) 1.5 A 9i.8S 
£5057: 0.3V CT. & 1 A. 5V CT © 3 A, 5V CT 

® 3A. 92.79 

£ITX 6890: 5V Q 5.5 A, 5V ® 5.5 A. 29.000 

V levl .924.50 

VIBRATOR TRANSFORMER 

Input: 24 v. 12 v. or 6 v. Output: Two 120 v w|nd- 
Inga .175 amp. Plus 11 v wlndlnlt. Fa.91.50 

SPECIAL 


Tranaformer to supply filamenta of oquipmenta using 
i2-volt tube*. Input: 117 V 60 cy. Output: 26 Volta 
<S 2 A . 51.50 


CHOKES 

0 Hy (ft 150 Ma . 92.00 

6 Hy I® 300 Ma . 94.50 

I Hy ^ 800 Ma. 7.5 ahma . 98.09 

Dual choke. 2*2 Hy (a lOO ma . 9 .90 

Tnial choke, 7 Hy 75 Ma. 1 1 Hy O' 60 Ma ... 91.99 

8.5 Hy O 125 Ma . 91.99 

25 Hy O 65 Ma . 91.25 


LOWEST 

PRICES 


TEST SET 159 TPX 


Measures frequency be¬ 
tween 130 & 21)0 me. by 
heteioilyiie luetliod. 1 ’Div¬ 
er of Xmtr can be cllre<’t- 
ly measured. .Measures l>C 
roltases up to r»U0 Voils. 

Original operalluti on 110 V. 40ti cy. hut conversion 
kit Ml,ikes It operalile on llii V. 60 cy. new. com¬ 
plete with lubea. crystal St conversion kit and data 
for 110 V. 60 cy operatiuii . $35.00 


.Mounting rack (FM79) for above 3 uiills with bloivcr. 
Al'X size 4'x2'x2‘ . $35.00 

Control unit IH' li)73 Consists of bulse generator, anil 
a ivaii-molcr uliich iiirasiires frcrliicncies from 15n to 
210 nic. The pui>c gencraior makes an excellent suiiare- 
wave generator with variable pulse-widths. The waie- 
metcr can be modillcd into a CUF oscillator. 117 VAC. 
60 CPS. oiM-ratlon .$50.00 

ANTENNa. an 128 A NEW. 2 parallel vertical dipoles 
working against a ><|iiare letlfCtor. Inipeilance is .*)<> 
ohms. Itroarl band bass. Makes an Ideal antenna, with 
high gain & directivity on 2 meters .M*.\ 5*x4' $40.00 

Citnnictc Set UC 1 K't Xiiilr A Ueir llC 12n7 & power 
supply H.N. 103. llotli units with tubes, used, in ex¬ 
cellent condition . $47.50 

COMPLETE TRANSMITTER AND RECEIVER RCI45 

ItC 1267 1(A 105 .\, hulirator I 221. may be operaletl as 
indeiicndeiil units, nr tiic ctMiudete set of roinponents 
r'ltnblned to form a unit may be Pureliased at this 
special price—with mounting rack F.M 7U. crated $190.00 
Gov't cost. $5000 



Tuning Units 

From TCE & r.r-7. Ideal 
basis for Et *0 rig. lianges: 
A 3.50 800 kc. It 800-1500 
kc. E 4.525-6.5me. F 6.2- 
9.05iiie. Complete set Of 5 
$ 11.00 

I*nlls F. Each .... $2.75 
Units A.lt.E. Each $2.00 


From BC 191 A 
BC 375 TU BB. 
3000 kc to 4500 
kc. TIT 911.7 700 
to 10.000 kc, TU 
lOB-lO.OOO to 
12.500 kc. TU 
22 B 350 to 650 
kc. Will supply 
cluHcst unit to 
specified Pre<iucn« 
cy at time of 
suiphu-ot. Each. 

92.75 




GIBSON GIRL 
EMERGENCY XMTR 

Transmits automatic SOS signal 
on 500 kc emertrency wove. Can 
be manually kcyc<l to transmit 
additional information. No Bat¬ 
teries required. Hand cranked. 

$25.00 

With kite, parachute, etc. $35.00 


MICROWAVE TUBES 

3.T31 <1 cm) . 

Magnet f<»r 3.131 . ®-00 

2J32 no cm . 25.TO 

Magnet fur *2J32 . 15*9« 

2.l;ik (10 cni) with magnet . 37.50 

\VE700A (U banil) ... • ■ • 45.00 

\VE72onY fS Hand) IbOO K\\ . .. 25.00 

2K25 723Alt Klystron . 7.75 

QK 59. QK 60. (iK 6*J Tunable 

padkagetl Migncirons. 10 cjj-4^-®® 
Small Quantities of Other Ty-pes. Write 
f(ir liiformallon. 




INDICATOR BC 704 
Indicator. Part of 
Radar Set SCR 
521. MukcH an 
excellent fnunda 
lion unit for a 
high gain Rcnpr. 

Has following 
liitieB: 4-6Ar7. 3- 
HHO. and 1.5BP1 
f'lt tul»e. Comes 
cncUiKCNl In metal 
ahielil. New. with 
all tiiticH. leas power 
With wooden carr>'ing 


MOTOR DRIVEN SWITCH 

Switch oiu-rai<-s at IHuii 
n>m, using Internal 24 
Vl'U motor. Switch Is 
1)I’I>T. and Was originally 
designed for auiotnatic 
switching <ir VAGI r.idar 
antennae . $2.00 



MINE DETECTOR AN/PRS I 

Will indicate Imnvd im-ialtic & noliinrialMc oPjcclx. 

aurh as w.itcr pipes, sewer pliiea. ircc routs, water 
pockets, ele. I'scr f*an>)ioiirs aiid tneler f<ir aural and 
vistial liidiratora. Or>*‘niie<. on principle of cliangea In 
raduiiion resiataiire. An ideal gadget for eamper.s. geol- 

oglxls. h<iine.owners. New, complete .912.75 

With nalleriex .921.GS 


MocKoy Radio Transmitter 

Model 167-BY. A CW Xmtr with range 2 to 24 
me. Power output: 200 Watts from 2 to 16 me, 
1,^0 Watts from 16 to 24 me. Complete, with 
110 VDC rotary power supply.$350.00 


Cross Pointer Indicotor 

Two 0-200 microampere move¬ 
ments. 3’' case, many applica¬ 
tions . $2.50 



HEADSETS 



Dynamic mike and headset com. 
Iiiiinilon. A tugh quality, cm- 
clem unit. us>eil In lilt) tank 
Xmtrs. Mike St ptmnea com. 

picte, new .92.75 

H.'< 30 HFAI»*«KT: A fejiUicr- 

weight headset with Insi-rt iyi»o 
phunea that cut nackground 
noi>.eN lo a miMimUin. Low im¬ 
pedance (.'ilKi (ilinist assures 
cfhclcncy &• lilgJi fidelity 5.85 
Matching traiiafornu-r to nuitch 
500 ohms to 8000 «ilim» out- 
|iut 9.3s 

it-1 .*» headsets; hoik) ohms Int. 
{>cdance. rubber ciishlniis. t'oiiies 
Willi M' ctircl Sc |)lug I’l. 55. 

New . 91.99 

I'bCd. Ill gtiiMi roudltioii . 9.60 


All merchsodist guaranteed. Mall orders promptly Oiled, prices F.O.B. N. C. 

Send Money Order or Cheek. Rated Concerns send P.O. Shipping charges only send C.O.D. Send for Flyers. 

COMMUNICATIONS EQUIPMENT CO. 

1314 LIBERTt ST., NEW YORK 7, R.Y. telephone dioby mim 



OIL CONDENSERS 
.2.*! iiif (S' 20 KV. .Verovox . . .$17.50 
1.5 nif @ rttioO V I)C Aerovux. • 12.50 

1 mf ^ 2.’» KV.60.00 

.5 mf @ 2.-I KV.40.00 

MICA 

US mf @ l.’iOO VIH*. SPrague 

MXUo .$11.50 

U.'l mf (a' 2(101) VIH\ Ul> 

.'.MA r.ii . 12.75 

.iil'i itif @ 2000 VDC. SangaiiiD. 

Gl . 12.75 

.umil.'i mf 20 KV, Aeroiox 

11i70-4u4 . 25.00 

.liiiiil mf ^ 2l) KV, Sangaino 

G3 . 25.00 

.Ofi.'i I inr («< 15KV. Sangamip ('.4 .. 925.00 

.Olid mf ),« lOKV. Sanganui n.'l . 917.50 

.o<J2 luf ,4t t.'iKV. Sangarno . 920.00 

Isolating Capaeilor. ComelMminlM-r I'l. 1417 

106-1 III inmf oi 10KV \< 'ueaki F.-tch ... 93.50 

MFltS: SriHl your rciiiiirctneiiU f,,r PnililUbs. Micas, 

llaniwnre. rx'sisiors, & coniiectors 


INSULATORS 





£49«: l.gii)|i-bfn\*l feed thru. Similar lo .National XS 3 
.Maile <if high qiiallly glazed porcelain. Fits 

2-','' hole. li X 3' rliiim. ..$1.50 

£584: Fewi thru. .Mad© of sleullle. Similar to National 
XS 1. Fits 1^" hiile. r." b X IV dlam. 

E&. $.49 or 4 for $1.50 
£582: Antenna fecvlor support, llnltls twinex line also. 
3* \j X Hi" diain. Hole siZA-t 

Each $.17 or 10 for $1.00 
£581: Samp as »582, except it Is IH' Uon*. _ 
Each $.12 or 12 for $1.00 
£48C: Antenna support Insulatur. .Made of fine quality 
steatite, with nlrkel tdated relnforcct! end.-;. 

Non-oorroeivp. 4" K x dlam.Ea. $.25 

Antenna Feed Thru Insulator: 3^ cup shaped Pair with 
flexible whip anlenna nminillng. Can lie used either as 
fpe<l*lhrii OI wliip fk mast base. A MF.'^T at this low 
price . $1.00 
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With the Wel)sler*Chicago Model 79, 
you can make your own wire recorder, 
recorder-radio combi nation or. fiook 
it up to your rig . . . record radio 
programs, messages, contacts. It has 
literally hundreds of uses? 

And here’s good newsf A new and 
improved Wehsler-Cfiicago circuit 
makes it easy to cotmecl tire Model 79 
to existing amplification circuits. See 
the Websler Cliicago Wire Recorder 
Foundation Unit at your dealers 
lodjiy. 



WEBSTE R 
CHIC AC O 



FOUNDATION UNIT 



WEBSTER lb CMiCACO 

5610 BLOOMtNGD/(LE AVENUE CHICAGO 39 


VERIFIED SPEAKERS 

‘T/icy Glorify the Tone'* 

WRIGHT 

2234 University Avenue inc. st. Paul 4, Minnesota 


-ROTA-BASE— 

HANDY LAB. DIAL ncm.nlly cIvCs n 
rjidlo tube connoci|on«. 
INSTANILY. ACCUHATFLY. No itior® v.'iliiable timo 
lost thurnbing pages or on lotigthy rending*. F||nincni, 
grid. Plate, rathexio. etc., to more ilian .lOO tube types 
aiv sho\*n. NOW ONI-Y $1.00 or sent 

C.O.D, plu* posiage. Order TODAY, money refunded 
if you arc not dcllglitfuliy pleased. 

REED MFC. CO. 

113S0Z Burbank Blvd. N. Hollywood. Calif 


PEN-OSCIL-LITE 

Fxtrprnely convenient test oscillator for all radio 
servicing; alignment • Sm.ill .as a pen • Self 
Powered * Kange from 700 O’cles audio to over 
OOO megacycles u.b.f. * Output from zero to IE5 v. 
• I.OW In co»t • Used by Signal Corps • Write for 
information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave, Buffalo 9, N. Y. 


CONDENSER CHECKERS 

When aligning shorted variable con¬ 
denser plates, I connect a flashlight bat¬ 
tery and bulb in series, connect them 
across the sections of the condenser and 
adjust the plates until the lamp remains 
dark while the condenser is varied from 
minimum to maximum capacitance. 

A simple test for variable or paper 
condensers is to place them in series 
with a 20- or 30-watt lamp and a 117- 
volt a. c. line. If a variable condenser is 
shorted^ the lamp will light until the 
short is cleared. A shorted paper con¬ 
denser will cause the lamp to glow 
brightly, A good condenser will cause 
a dim glow, the brightness depending on 
its capacitance. A very high capaciUince 
W'ill make the lamp glow^ brightly. Once 
you are accustomctl to the series-lamp 
test, you will be able to judge the ca¬ 
pacitance of the condenser by the bright¬ 
ness of the glow it produces. In rare 
cases, an open condenser may cause a 
dim glow if its leakage is high. 

Harry Winfield, 
New York^ N, Y, 

(Mr. Victor Buchannan of Mason 
City, Iowa, has another suggestion for 
locating the point of contact in shorted 
variable condensers in radio receivers. 
He disconnects all leads from the con¬ 
denser and connects the stator plates to 
a plate of the recti tier tube in the power 
supply. An insulated knob is placed on 
the shaft and the condenser plaUs 
opened all the w^ay. When the power is 
turned on, the condenser is closed until 
sparks are observed between the plates. 
Power is turned ofi* immediately, and 
the condenser plates examined closely. 
Small dark spots indicate the points of 
contact.— Editor) 

SIGNAL GENERATOR 

Intermediate and standard broadcast 
frequencies are tuned by a 3fl5-nnf 
condenser in this very useful signal 
generator. 

The low-frequency coil Ll is a jumble- 
wound, center-tapped winding of 500 
turns of No, 28 or 30 enamel wire on 
one end of a 1-inch form. (A center- 
tapped secondary of an i.f. transformer 
may he used if available.) The broail- 
cast coil L3 is 60 turns of No. 28 
enamel wire tapped at the center. The 
output coil 12 has 6 turns, and is w'ound 
ill the space between the tuned coils. 

Vicente Ant. Jeannot V., 
Ciudad Trujillo, Rep. Dom. 
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RADIO PARTS SCOOP! 

MO SURPLUS—ALL PARTS GUARANTEED BRAND NEWI 


PHONES—Single Head Set 

1000 Ohms. DC. Reg. Price $1.65 
Huy 1 for Sl.lO and «ovo SSc 
Buy 3 for Si.90 and save S1.40 
Buy 3 for S2.SS .ind saw S3.40 


CONDENSER KIT 

SO pnpfr tubul.tr eondcnserii. 
values from .002 mM. to .1 
mfd.. 400 V.cc to flOO v.rtr. 

Regular price S$.00 
Buy 1 hit for SI.95 and s.tve 
S3.OS 

Buy 2 kite for S3.80 knd t.tvc 
$ 6.20 

Buy 3 kite for $5.55 and tkvc 
S9.45 

RESISTOR KIT 

!00 earbnn reststor-*. 1/4 watt, 
RMA color coded, values from 
330 Ohms to 2.2 megohms. 

Regular price Ss.OO. 
Buy 1 kit for $1.50 and s.tve 
$3.50 

Buy 2 kits for 52.80 and Save 
$7.30 

Buy 3 kits for $3.90 and s.ivo 
Stl.lO 


SELENIUM RECTIFIERS 

Regular price $1.10 
Buy 1 for 79c and save 31c 
Buy 3 for SI.54 and save 66c 
Buy 3 for $3.35 and save $1.05 


12' ALNICO SLUG SPEAKER 

Regular price $8.00 
Buy 1 for $5.60 and save $3.40 
Buy 3 for $10.80 and save 

$S .30 

Buy 3 for $15.95 and save 

SS.OS 

(No more than 3 to a Customer) 

ELECTROLYTIC CONDENSERS 

30-30 mfd. ISO W.V.DC. 

Regular Price 75c 
B-ly 1 for 30c .tnd save 45e 
Buy 4 for $1.16 save SI.84 
Buy 7 for $1.96 s.tve S3.38 
Buy 10 for S2.65 save S4.8S 
40-40 mfd. ISO W.V.OC. Reg. 

Price $1 -0$ 

Buy 1 for 4Se and s.ive 60c. Buy 4 for SI.70 
and save 52.50. Buy 7 for $2.80 save $4.55* 
Buy 10 for $3.80 save 56.70. 10-10 mfd* 
4$0 W V.OC. Reg. Price St.25. Buy 1 for 
6Sc save 60c. Buy 2 for $1.24 save $1.26. 
Buy 3 for $1.74 save $2.01. 

ANTENNA AND RF COIL SET 

(broadcast Band) ReO. Price 51.00 
Buy 1 set for $9c and s.ive 41c 
Buy 2 sets for $1.10 and save 
90c 

Buy 4 sets for $2.08 and save 
$1.92 

VARIABLE CONDENSER 

(420-420 mfd.) 

Regul.ir Price 51.80 
Buy 1 for $1.4$ and save 35c 
Buy 2 for $2.60 and save $1.00 
Buy 3 for $3.60 and s.ive $1.80 


I — Famous Make 

LsBdSd^SOLDERING IRON 

ss watt, aao/120 voru. 

Regular price $2.50 
Buy 1 for $1.90 and save 60c 
Buy 2 for $3.60 and save $1.40 
Buy 3 for 55.lO and s«ve $2.40 


Radioman** Combina-^ 
tion long nose pLI. 

ERS and CUTTERS 6"' 
exceptional quality. Ilydr>'zed for 
extra touRhncBs. Diamond.tested 
cutterx. Regular price .... $1.95 

Buy 1 for $1.45 and save S .50 

Boy 2 for S2.70 and save SI.20 

Boy 3 for S3.60 and save $2.25 


PROGRESSIVE RADIO TOOL KIT 


A Progressive 
Electronics Soeci.il. 

Coni.iinH 55 watt 1 IQ/120 volt 
BolderlnR Iron, mdloman'e com- 
bln.itlon long nose pliers and 
ratters, amber handle screw driver. 
Polystyrene alltnitnent tool. 

Re-iular price $4.9$ 


Buy 1 kit for $3.25 and save 

51.70 

Buy 2 kits for S6.10 and save 

. 53.80 

Buy 3 kits for $8.70 and save 

$ 6 . 1 $ 

(No more than 3 kits to a customer) 


MAIL COUPON TODAY 


PROGRESSIVE ELECTRONICS Co., DEPT. RC-9 
22 Havemeyer Si., Brooklyn 11, New York 

SIRS: Please send mo the following . 


Enclosed find check or money order (postaRe prepaid) for $ . Send 

C.O.D. (1 will pay postage). Send additional information on radio Idt. 

NAME . 


ADDRESS 

cirr . 


.ZONE . STATE. 


This newest Progressive Kit—complete 
with all parts, tubes and a 12-inch 
speaker—will enable you to build a 
newly-designed, high fidelity, humless 
amplifier for phonograph, AM or FM 
tuner or microphone. 

Regulated power supply maintains 
constant voltage supply. DC heater 
supply, whether amplifier is used on 


AC or DC, provides humless operation ble. Six-tube performance. Uses 1-VR 
by eliminating cathode-heater leakage 105,1-12SL7, 2-60L6's and two selenium 
hum. Contains degenerative feedback rectifiers, 
for improved frequency response, bal¬ 
anced phase inverter and push-pull 
beam power output. Every stagre thor¬ 
oughly decoupled to improve low-fre¬ 
quency response and prevent motor- 
boating. Tone control completely varia- 


PROGRESSIVE UNIT PRICES 
ON AMPLIFIER KIT 


1 kit 

2 kit* 

3 kita 


$25.75 

49.50 

69.00 


IDEAL AMPLIFIER FOR YOUR TELEVISION KIT 


ONLY COMPLETE KIT. Contains every¬ 
thing you need. Instruction Book, Metal 
Chassis, Tubes, Condensers, Resistors and 
all radio parts. The 36-page book written 
by expert radio instructors teaches you to 
build radios in a professional manner. You 
start with one-tube receivers, then build 
two-tube receivers, then three-tube receiv¬ 
ers. (The three-tube receivers are equal to 
four-tube receivers because of the addition 
of a selenium rectifier.) You then construct 
a powerful public address system which will 


permit you to address large audiences. Then 
you make three different transmitters so 
you can get a real thrill out of being on 
the air. Before you are done with this kit, 
you will have built 11 receivers, 1 Public 
Address System and 3 transmitters. 

SP£CiAL FREE OFFER 

Electrical and Radio Tester sent ahsolutely FREE 
with each Progressive Radio Kit. PLUS FREE 
memhership in Proare.ssive Radio Club. Entitles 
you to free expert advice and consultation service 
with licensed radio technicians. Write for further 
information or ORDER your KIT NOW! 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU NEED NO ADDITIONAL PARTS 

THE PROGRESSIVE RADIO KIT is the 


PROGRESSIVE 
UNIT PRICES ON 

RADIO KIT 

1 Kit $14.7S 

2 Kits 28.15 

3 Kits 41.5» 


BUY THE PROGRESSIVE UNIT way! 


Our prices for radio kils and parts have 
always been amazingly low. NOW, mass 
sales have made possible even further drastic re¬ 
ductions through our revolutionary PROGRESSIVE 
UNIT Plan. 

The Progressive Radio Kit, for instance—earlier 


reduced from $19.75 to $14.75—can now he pur¬ 
chased at a cost of two kits for $28.15 and three kits 
for only $41,501 

Bny the PROGRESSIVE UNIT way and save 
$$$$$$$! See helow for our Progressive prices on 
individual items. 


Piogiessive AMPLIFIER KIT 
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NEWCOMB 

MANUfACTURtlt Of AMEUCA’S TOP QUAUTY AMPLIflEK 

ANNOUNCES the NEW E-SERIES 

A LOW-PRICED LINE OF SUPERIOR IITILITV 

AMPLIFIERS 

•^HE maker of the incomparable K and H Series of 
quality amplifiers has designed and produced the new E-Series 
with the same high quality materials and workmanship, to pro¬ 
duce the best low-priced 10-, 17- and 25-watt amplifiers ever 
offered. Included in the line are phono tops and portable 
assemblies. The E-Series fills the need of those who want a 
superior, dependable amplifier, but who must confine their 
purchases to the lower-price range. Here are amplifiers that fill 
all the requirements of standard utility applications, priced 
within reach of all. 


MODEL E-10: An outstanding value in the 
public address market, the E-10 delivers a 
full 10 watts from push-pull 6V6 tubes in a 
multi-stage inverse feedback circuit . . . has 
inputs for microphone and phonograph and 
a full range tone control. 

MODEL E-17: 17 watts of undistorted audio 
from push-pull 6L6 tubes. Inputs for a micro¬ 
phone and phonograph . . . Full range tone 
control. . . Multi-stage inverse feedback. 

MODEL E-25: A really fine utility amplifier 
for better performance, more dependable 
operation. Full range tone control, 25 watts 
of undistorted power and inputs for 2 mikes 
ond a phonograph make the E-25 easily 
applicable to most sound jobs. Inverse feed¬ 
back assures lowest distortion. 

(Prices slightly higher east of the Rockies.) 


With tubes 
ond cover 



PRODUCTS CO. 


C. -1934 Averwa ■ Hellywood lA, Calllef tiki 


RECORDS 

LATEST & HARD-TO-GET 
BACK NUMBERS 

Some alishtly used and some brand new— 
Victor, Itluebird, Columbia. Okeh, Decca, 
Capitol, etc. Such artists as Glenn Miller, 
Benny Goodman. Harry James. Bing Crosby, 
Frank Sinatra. Gene Autry. Duke Ellington. 
Fats Waller. Guy Lombardo. Andrews Sis¬ 
ters. Kate Smith. Ink Spots. Mills Bros., etc. 

D|/^ PDOCITC Your opportunity to cash 
Dl\3 ri\WrilJ jn on ,his new nehi that 
sweeping the country. Specify the typo of music 
that sells best in your territory such as SwlnM. Sweet 
Music. Cow-boy, lliil-hilly. Polkas. Blues, etc. Your 
price SlS.riP her hundred records, f.o.b. Chicago. All 
shipments made within 48 hours. 

CHAS. HOODWIN CO. 

4419 Broadway. Dept. A7. Chicaoe 40. Illinois 
World’s Largest Dealers In Used Records 


VIDEO 


PHONO PRE-AMPLIFIER 

Many record players fail to give sat¬ 
isfactory volume when connected direct¬ 
ly to the a.f. system of some radios. This 
simple, inexpensive pre-amplifier can be 
added to various sets to give the neces¬ 
sary signal boost. If it is constructed 
carefully, there should be no trouble 
with hum or feedback. 

The output is connected to the high 
side of the volume control or to the grid 


XTAL PICKUP 




Amazing Television 
Handbook. How to con¬ 
struct, install, operate, 
service, sight and sound 
receivers. How video is 
growing. How a transmitting station works. How 
receiver works. How to build receiver. How to 
erect antenna. How to install. Trouble shooting. 
Video dictionary. Three separate 15" x 16" assem¬ 
bly stage diagrams. Written by a master, in 
simple language. 96 pages. 71 illustrations, heavy 
glossy paper, spiral binding lies flat. Only $1. 
Your money back in 10 days if not delighted. 
HURRY. Write Norman W. Henley Publisbing 
Co.. Dept. R.C., 17 West 45th SU New York 19. 
N. Y. Send for Catalog of Technical Booka, 


Licenses for television receivers in 
Britain cost approximately fS.OO per 
year—twice as much as the Britisher 
has to pay for an ordinary radio re¬ 
ceiver. 


B+25W 


of the first a.f. amplifier of the radio. 
If the volume of the receiver is con¬ 
trolled in some section other than the 
audio circuit, then the 100,000-ohm re¬ 
sistor in the grid circuit of the 6SC7 
may be replaced with a variable control 
with the arm tied to the grid. Be sure to 
shield the leads to and from the control. 

Operating voltages are obtained from 
the set. When the switch is thrown to 
Phono it opens the screen and plate- 
supply leads to one or more i.f. or r.f. 
stages and puts voltage on the filament 
of the 6SC7. 

This pre-amplifier may also be found 
useful in a straight record player, espe¬ 
cially if a magnetic pickup or some of 
the new low-output high-fidelity pickups 
are used or if for any other reason out¬ 
put is low. 

Alan Smith, 
Shaftshury, Vt. 

CRYSTAL PICKUP SUBSTITUTE 

While serving overseas as a sound and 
movie serviceman, I needed a replace¬ 
ment cartridge for a crystal pickup. 
None were to be had. As a substitute, I 
used a Signal Corps receiver R-30, a 
part of a headset HS-30. After disas¬ 
sembling the receiver I removed the 
projection from the cap and used a 
reamer to enlarge the resulting hole 
slightly. A small hole was drilled in 
the back of the bakelite housing for 
mounting on the pickup arm. 

The diaphragm was reinserted in the 
cap, and a needle holder, taken from a 
discarded crystal cartridge, was sol¬ 
dered to the diaphragm. The needle 
holder passes freely through the hole 
in the cap. The unit is assembled and 
bolted to the pickup arm with a small 
bolt through the hole in the back. Leads 
from the unit are connected to the am¬ 
plifier input. If the high notes sound 
tinny, a thin cardboard washer placed 
between the cap and the diaphragm will 
remedy the condition, 

H. E. Morse, 
Columbia, S, C* 
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look at that picture again* There are twenty-three distinct 
features to give you everything you need in a combination 
tester. 

Note the new up-to-the-minute, no back-lash roll chart, 
for quick, complete and accurate reference. Note the in¬ 
dividual sockets for all tubes, including the new 9-prong 
and hearing aid types. Exclusive lever-switching provides 
individual control of each tube element, and enables you 
actually to "picture’' your circuit! 

Note the complete Volt-Ohm-Mil-Ammeter—18 ranges on 
a large 6” meter to cover all your requirements. With Model 
3^80 you've got a tester that's good for dozens of jobs, 
beautiful.. a standard for accuracy. Buy it at your 

jobber. Or write for bulletin No. 3480. Address Dept. L18. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY. BLUFFTON, OHIO 


,yModel 3480 

Combination Tube Tester 
and Volt-Ohm-Mil-Ammeter 
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FASTER SIGNAL TRACING! 

Sd^naleUe 

MULTI-FREQUENCY GENERATOR 


Generate* K.F. . l.K. and AUDIO Frequencies, 2500 
cycles to over 20 nieKacycles. using new electronic 
multivibrator radar principle. Completely self-con¬ 
tained—fits coat pocl^et or tool chest. Just Plug Into 
A C. or D C. IdNE AND CHECK HlXElVEK SEN 
SITIVITY. audio gain. K.F. and l.F. alignment, 
auto radio aerial Peaking or shielding, breaks In wires, 
stage by stage signal tracing, tube testing »iy direct 
comparison, etc., etc. Sturdy construction, handsome 
appearance! See at your dealers or write for details. 

RecoonJzed Jobbers—wire, write 
for details of territory open I 

PRICE "] CLIPPARD INSTRUMENT 
$9.95 1 LABORATORY, INC. 


at dealer I 
or F.O.B. * 
Ctuclnnail. I 


Dept C 1125 Bank Street. 

Cincinnati 14, Ohio 


j 


January Specials 


Volume control kits (25 assorted) .$1.95 

Resistor kit 100 assorted (Va, 1, 2 watt) 1.49 

Pilot liirhU (50 assorted) . 2.25 

Knob kit (25 assorted) ... 1.95 

Socket kit (25 assorted) . 1.95 

Selenium rectifier—100 mil .85 

Auto vibrator, standard 4 pron^.95 

Crystal pick-up arm . 2.25 

Television or FM lead-in wire 

300 Ohms, 100 feet . 2.70 

General instrument automatic rec* 

chanjrer .. .14.95 

Variable condensers, 2 fCi^ng —456 .75 

New army headphones—6 ft. cord, PL 

55 pluft . 1.49 

Bleeder resistor lOOK ohms—150 W.29 

Paper cond. 2 mfd. 800 W,V.29 

Punched chassis 6 tube.19 

Condenser 5 mfd. 330 v A-C.49 

Rubber covered lead-in wire. 1000 ft. ... 1,95 
Green & Yelhiw lamp cord two cond. 

1000 ft. . 7.50 

Punched Television chassis. 11x17x3 ... .69 

Chesliite type lantern .95 

Radio kits. 5 tul)e super with tuiies. ... 14.95 

Army PL55 pluff and cord .39 

Cable type suppressors .09 

Wilcox CW'3 receiver . 12.95 

Heavy duty. p.m. outside speaker.9.95 

Univ. 8 watt output trans .85 

100 watt soldering iron . 2.49 

Speaker, 6x9 oval. 450 ohm field.2.49 

Condenser—2 mfd. 400 v paper.29 

Vibrator GE 2 volts . 1.95 

Cone repair patch kit.59 

6 volt 40 ma 650 C. T. POWER TRANS. 2.49 
Automatic solder feeder. 1.95 


10 % 

Cash 
with 
Orders 

509 ARCH STREET 
PHILADELPHIA. PENN. 



I 


I 


TRANSATLANTIC NEWS 

(Co7itinued from page 56) 


are of 10- or 20-lb wire. Experiments, 
made over short distances at first, gave 
promising results. The telephone pairs 
introduced some phase distortion, but 
this could be ironed out by all-pass 
equalizers. There was heavy attenuation 
of the highest frequencies, but to main¬ 
tain them ^^as merely a matter of using 
amplifying repeaters at sufficiently 
short intervals. Today, outside broad¬ 
casts regularly take place with up to 
8 miles of ordinary telephone lines in 
the link between the television camera 
and the main transmitter. Combined 
equalizing and repeater units, weighing 
under 150 lbs apiece, are used. With 
these inserted every IV^ miles, a vision 
frequency band of 2 me is transmitted. 
This gives a good, clear picture. The 
better definition of the full 2.7-mc band 
could be obtained by the use of more 
repeaters, but results with present 
methods have been so satisfactory that 
it has not been thought worth the ad¬ 
ditional expense. Future developments 
may well permit television to make 
wide use of long-distance telephone land 
lines. Such a development would be a 
big step toward the solution of the piob- 
lem of providing nation-wide television 
service. 

Some sunspots! 

When will the present sunspot cycle 
reach its maximum? Some expect it to 
do so by the end of this year; otheis 
give the cycle the best part of 2 years 
from now before it reaches its peak. 
Meantime, as H. W. Nevton of Green¬ 
wich Observatory told a recent meeting 
of the Royal Astronomical Society, it 
has produced the biggest spot ever re¬ 
corded on the sun^s disk, a fiery mael¬ 
strom over 100,000 miles in diameter. 
Further, it has already seen more solar 
activity than any other premaximum 
period in the last hundred years. 

Curiously enough, it has hardly run 
true to form from the radio point of 
view. There have been short-wave black¬ 
outs, but they have not been so numer¬ 
ous nor so severe as one might have 
anticipated. Britain was remarkably 
free from thunderstorms during the 
past summer and static was less 


troublesome than might have been ex¬ 
pected. 

Short-wave reception during a mag¬ 
netic disturbance usually provides some 
interesting experiences in this country. 
The Canadian and northern U. S. sta¬ 
tions are, as a rule, the first to fade out. 
When this happens, the South American 
stations often come in ^vith great 
strength. This is perhaps not surprising 
when you consider that the North Mag¬ 
netic Pole has a great-circle bearing 
about 20 degrees west of north from 
Britain, and that the greater part of 
the United States lies between great- 
circle hearings a good deal north of 
west, A due west great-circle hearing 
from London runs just about through 
the Panama Canal! And did you know 
this one? The North and South Mag¬ 
netic Poles are a very long way from 
being antipodes of one another. That 
being so, there can be only 2 great-circle 
paths (rather wide ones, since the poles 
are areas and not points) between them, 
the long one and the short. The short 
path runs close to the British Isles. 
Magnetic disturbances are centered at 
these poles, and that may be why sta¬ 
tions with a northwesterly great-circle 
bearing from us so quickly disappear at 
such times. 

Loudspeaker ''color'' 

Every high quality enthusiast knows 
that ideally the radio receiver should 
have no “tone” of its own. It should re¬ 
produce faithfully sounds made in the 
broadcasting studio without adding any 
coloration. He knows equally well that 
actually individual receivers definitely 
do place their own stamp on the repro¬ 
duction of music. To a trained ear two 
different receivers, each rated elec¬ 
trically and electromechanically as 
being in the highest fidelity class, do 
not reproduce a given musical passage 
in precisely the same way. Each gives 
the music its own unmistakable color. 

Light has been thrown on this difficult 
point at a meeting of the Physical So¬ 
ciety by Dr, E. G, Richardson. He has 
established after much research and 
experiment that the characteristic 
(Continued on page llO) 


A MULTIVIBRATOR TROUBLE-SHOOTER 


This a.c.-d.c. multivibrator can be used 
for trouble shooting by signal injection 
and gives good results, with little drop 


in signal from the middle a.f, range to 
30 me. It is handy for checking a.f,, i.f., 
and r.f, stages of radio receivers. 

Other tube types 
can be used if they 
have the same cur¬ 
rent requirements 
and a suitable line- 
c o r d resistor is 
used. The funda¬ 
mental frequency 
can be changed by 
changing Cl and 
C2. 

C. N. Peterson, 
Valparaiso, Ind. 
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IMOU wnuon m. iw 


Big Savings on 
Popular 

Rodio Equipment 

ialest Radio and 
Electronic Releases 

ALLIED RADIO 

Ul w. UOKON kVI, OtCAM 7 , tl«On 


It You Haven’t a Copy-Get 
MLlEO’s Latest Supplement, 

All THE NEWEST REIEASES! 
big savings oh SPECIAiS! 


Typical ALLIED Special Values! 


For your complete guide to Everything in Radio^ use this 
new, value-packed Supplement together with ALLIED S 
big 164-page Catalog. Here are all the latest develop* 
ments in Radio and Electronics—popular, top-quality 
merchandise at reduced, money-saving prices—all spe¬ 
cially selected for Servicemen, Engineers, Amateurs,.Sound 
Men, Builders, Experimenters. If you haven't a copy of 
this valuable Buying Guide, send for one today! 


PHONO MOTOR BARGAIN 

A iturdy. dependable phono-motof 
o! o feolly low price. Motor hoi 
overiized bearings, forced ventilo* 
tion. Conitont ipeed—^uihioned for 
quiet operotlon. Rim*drivcn, felt* 
flocked 9" turntoble. Mounting depth 
below plate 3 For 1 10 volti, 60 
cycles A.C. ^ Qft 

85-428. ONIY. , S? ^ e ^ W 


4 WAH PHONO AMPLIFIER 

Top volue. Eoiily hondles 10" PM 
ipeoker. Inverse feedbock for truer 
fidelity; built-in output troniformer. 
Use with ony phono-rnotor, cryitol 
pickup ond PM speoker. Supplied 
with 1.6SL7GT. 2.2516GT. 1.25Z6. 
GT. 5K 4" » 4 3/4*. For 105.125 
volts AC-DC. 


83.071. ONIY. 


$ 12.75 


20 WATT HI-FI PHONO AMPLIFIER 

For high-fidellly reproduction. Inverse 
feedbock; odiustable outomatic vol¬ 
ume eApanston; boss ond treble tone 
controls, dual input; high goin; fre* 
quency response. + I db from 20- 
20,000 cps. For 110-120 volts 60 
cycles AC. Size: 17‘A' * 1 1'A' ■ 
9%". 93-103. 

ONiY. 


$ 59.95 


S.enclosed. 


EAGLE DRILL KIT 

A perfect light-duty electric drill, 
complete with 1 4 populor size drills 
for iron. Steel, wood, plastic. I 100 
rpm motor; self-lubricoting Oilite 
beorings. heavy chuck. 7 loot cord. 
In sturdy cose for eosy corrying. 
For 1 1 5 volts AC-OC. I I- Qi* 
46.027. Only. . J 


Same, .. 
Addresi^ 
City . 


. Xone . 


,State, 


KNIGHT RANGER KIT 

Ultro-modern Superhet — nothing 
like it Ot the price. Covers 550- 
1600 Kc.j Duilt in loop aniennOj 
lotest 5" PM dynomic speokor; 
handsome walnut plastic cobinet. 
Easy to build. Complete with oil 
parts, tubes, full in- d^l A O ^ 
structions, 83-275. 


NEW! IN AlllED’S LATEST SUPPLEMENT 


HALLICRAFTERS SX-43 NATIONAL NC-57 

Lest Speoker, $169,50 Complete, $89.30 


rca wire recorder 

Complete, $130.00 


FT TNFCP IfAMNd CATALOGi 


HALLICRAFTERS S-47 
less Speaker, $300.00 


□Send FREE ALLIED SUPPLEMENT. 
□Send FREE 164-Page ALLIED CATALOG. 


Enter order for 


ALLIED RADIO COftP. 

833 W. Jackton Blvd., Dept. 2«A-D 
Chicogo 7 , Illinois 
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WHY PAY MORE? 

equip yourself for 
the RICH FM BUSINESS 
in your community 
for only $19.95 



fM SIGNAL GENfffArOII MODEL 720 


R. C. P. scores another first with this new low-cost 
accurate, pocket siie FM Signal Generator) Start 
cashing in now on the rich FM business in your 
community—not by investing 100 dollars—Or even 50 
•^buf with only $1^.95. Order this extra profit-build¬ 
ing FM Signal Generator from your R, C. P. jobber 
today. Only $19,95 tor an accurate instrurnent that 
permits you to align and service FM receivers. 

★ Complete with tubes ready to operate 

★ Pocket size 3" x 6" x 2%' 

★ Completely shielded and isolated from line 

★ Calibration, accurate within \% for fixed 
frequencies of 10.7, 88, 98 and 108 me. 

★ Individual trimmers for recalibration 

★ Equipped with shielded output lead 

Many other ^outstanding features, too. If your local 
jobber can't supply your needs, use convenient 
coupon below. 


Also Model 7j0 for AMI Small—compact—accu¬ 
rate. It's the ideal job for "on-the-spot" align¬ 
ing, trouble-shooting, estimating and repairs. 
Fixed freouencles: 1500 and 550 kc; 456 and 465 
kc. Safe for AC and DC operation. Pocket size 
3"x6"x2%". Complete with tubes, output cable,, 
etc., ready to operate at the remarkably low 
price of $17,951 


Send for R, C. P.'s complete new catalog of econ¬ 
omy-priced, quality-built precision instruments. Be¬ 
fore you buy any instrument——see ft. C. P. firsti 
It’s best for every test. 


RADIO CITY PRODUCTS C0..INC. 


1S2 Wc%l 75th' Street. 




J RADIO CITY PRODUCTS COMPANY. INC. 

I DePt. RCI. 152 W. 25th St.. New York I, N. Y. 

I Gentlemen: 

I Pleas© rush the following Information to me: 

■ / { Descriptiv® bulletin on Model 720. and 710. 

( i Cat.'ilog No. 129 of complete R. C. P. line. 
; t > Name and address of nearest R. c, P. jobber. 


I name ... 
> ADDRESS 
\ CITY . 


STATE 


Do you needz 


BINDING POSTS? 

The XL PUSH POST with Itn Spring 
Action oflsur«e Constant Contact and 
quick connection. 

Manuf.ieturod In All Aluminum Type M 
.Tt 12c each. 

Aluminum Body, Bakclltc Top Type bi 
at 15c each. 

BRASS—STAIN. 
STTEEL SWUNG A PIN. PROVEN 
SPRAY TEST ae NON- 
CORROSIVE at 28c each. 

Manufacturer* and Dealer* Liberal 
OiBceunts 

X. L. RADIO LABORATORIES 

420 West Chicago Ave., Chicago lo, ill. 



WORLIJ-WIDE STATION LIST 

(Continued from page 47) 


A radar and IFF network which would 
completely protect the continental 
United States from air raids is planned 
for use in any emergency, James For- 
restal, Secretary of Defense, revealed 
last month. 


12.080 

12.090 GRF 

12.210 

12.250 WXFD 
12.260 TFJ 

12.440 HCJB 


13.030 WNRI 
13.050 KCBR 
14.390 VR6AA 
14.560 WNRX 
15.000 WWV 

15.110 GWG 

15.110 HCJB 
15.120 HVJ 
15.130 WOOC 
15.130 KGEI 
15.130 KCBA 
15.140 6SF 
15.150 WRCA 


15.150 KCBA 
15.150 Munich II 


15.160 JZK 
15.170 T6WA 


15.160 GSO 


15.180 CKCX 
15.190 TAQ 


15.200 WRUA 
15.210 WBOS 


15.220 JTL3 
15.230 VLG6 


MOSCOW, U.S.S.R.; 0800 to 1100 
LONDON, ENGLAND; 2300 to 1615; 
1700 to 2030 

VIENNA. AUSTRIA; 1145 to 2030 
ADAK. ALASKA: 1800 to 0100 
REYKJAVIK, ICELAND; Sundays. 
0900 to 0930 

QUITO, ECUADOR; 0600 to 1000; 
1400 to 2330; Sundays. 0700 to 
1630; 1700 to 2200 

NEW YORK CITY; European beam. 
0600 to 1800 

SAN FRANCISCO. CALIFORNIA. 

Oriental beam. 2215 to OlOO 
PITCAIRN ISLAND, SOUTH SEA 
ISLANDS; 0450 

NEW YORK CITY; £ur(x>caA beam, 
0600 to 1800 

WASHINGTON, D.C.; U.S. Bureau 
of Standards; frequency, time, and 
musical Pitch: broadcasts continuous¬ 
ly day and night 

LONDON. ENGLAND; 0000 to 0400; 

0600 to 1015; 1100 to 1315; 1500 to 
^ 1600 

QUITO, ECUADOR; 0500 to 1200; 
1330 to 2230 

VATICAN CITY; 0830 to 0930; 1100 
to 1145 

NEW YORK CITY; European beam. 
1000 to 180» 

SAN FRANCISCO. CALIFORNIA: 

Alaskan-Chinese beam, 1700 to 1945 
DELANO. CALIFORNIA; South 
American beam. 1900 to 2400 
LONDON, ENGLAND; 2300 to 0400; 

0600 to 0815; 9830 to 1745 
NEW YORK CITY; European beam, 
1100 to 1215: 1300 to 1700; Brazil¬ 
ian beam. 1800 to 1900; 2000 to 
2200 

DELANO, CALIFORNIA; Alaskan 
beam, 2215 to 0345 
MUNICH, GERMANY; East Euro¬ 
pean beam. 1245 to 1400 
STOCKHOLM, SWEDEN; 0130 to 
0215: 0600 to 0700; lOOO to 1315 
TOKYO. JAPAN; 1730 to 1815 
GUATEMALA CITY, GUATEMALA; 
1200 to 2000 

LONDON, ENGLAND; 2300 to 1200; 
1230 to 1745 

MONTREAL. CANADA; 0800 to 1200 
ANKARA. TURKEY; 0000 lo 0200; 
,^0415 to 0730 

BOSTON, MASSACHUSETTS; 

pean beam. UOO to 1400 
BOSTON, MASSACHUSETTS; 

Pean beam, 1100 to 17U0> 
American beam. 2000 to 2200 
TOKYO, JAPAN; 1800 to 0230 
MELBOURNE, AUSTRALIA; 
to 2300 

MOSCOW, USSR.; 2200 


Euro- 


Euro- 

Soutb 


2100 


17.710 

17.730 

17.750 

17.760 

17.760 

17.770 

17.770 

17.780 


GRA 

GVQ 


WRUW 

KWID 


OTC 

WOOW 

WNBJ 


17.780 KCBR 


17.790 

17.800 


GSG 

WLWO 


17.800 01X5 
17.800 KRHO 

17.810 GSV 
17.800 WLWK 


17.820 

17.830 


CKNC 

WCBX 


> VUDIO 


WLWLI 

WLWL2 

WLWLI 


17.830 
17.840 

17.880 KGEX 
17.860 WGEX 

17.950 

17.950 

17.950 


18.020 

18.080 

16.130 

18.160 


GRQ 

GVO 

PMC 

WNRI 


LONDON, ENGLAND; 0600 to 0815 
LONDON, ENGLAND; 0100 to 0500: 
0800 to 1215 

BOSTON. MASSACHUSETTS; Euro¬ 
pean beam, 1130 to 1400 
SAN FRANCISCO. CALIFORNIA; 

Smith American beam. 1900 to 2400 
PARIS. FRANCE; 0700 to 0900; 1100 
to 1230 

LEOPOLDVILLE. BELGIAN CONGO; 

0500 to 0930; 1130 to 1045 
NEW YORK CITY; European beam. 
1700 to 1815 

NEW YORK CITY; European beam, 
1100 to 1800; South American beam. 
1900 to 2400 

DELANO. CALIFORNIA; Japanese- 
Chinese beam. 2330 to 0345 
LONDON, ENGLAND; 0500 to 1030 
CINCINNATI, OHIO; European beam. 
1200 to 1700 

LAHTI, FINLAND; 0130 to 0200: 

0500 to 0545; 0800 to 1700 
HONOLULU, HAWAII. Chinese 
beam. 0245 to 0345; Japaneaa- 
. beam, 2030 to 0200 

ENGLAND; 0100 to 0400; 
0500 to 1430 

CINCINNATI, OHIO: South Ameri- 
2000 to 2200. 

MONTREAL, CANADA; 0830 to 1500 
NEW YORK CITY: EurcJJia bwm, 
lioo to 1630 : South American 
^ 1900; Brazlliao beam. 
2000 to 2200 • 

0700; 0745 

to 0800; 2215 to 0215 
® • ®5oo to 0630: 

0045 to 0115: lOOO to 1245 
SAN FRANCISCO. CALIFORNIA; 

South American beam. 1900 to 2400 
SCHENECTADY. NEW YORK; Eu- 
ropean beam, noo to 1700 
GIN^CINNATI. OHIO; European beam, 
0645 to 1545 

CINCINNATI, OHIO: North African 
beam, 0645 to 1545 

CINCINNATI. OHIO: South Amerl- 
^n-Central American beam, 2115 to 
2215 except Sundays 


(Continued on page 127) 


2400; 

0530 to 0830; 0915 tO 0930: 1030 to 
1330 

15.250 WLWK CINCINNATI. OHIO: European beam. 
1200 to 1700 

15.250 KRHO HONOLULU. HAWAII; PhlliPI^lnd 

beam. 0230 to 0345 

15.250 KNBX DIXON, CALIFORNIA; Chinese-Jap¬ 

anese beam. 0400 to 1005 

15.250 WLWR2 CINCINNATI, OHIO: European beam; 

can beam, 1800 to 2400; Sundays. 
1900 to 2400 

15.260 G8I LONDON, ENGLAND; 0400 to <M30; 

1030 to 1400 

15.270 WCBN NEW YORK CITY; European beam. 

1200 to 1630 

15.270 WCRC NEW YORK CITY; Soulh American 

beam. 1900 to 2400 

15.270 WCBN NEW YORK CITY; European beam. 

1200 to 1630 

15.280 WNRE NEW YORK CITY; European beam, 

1100 to 1800 

15.290 WRUA BOSTON. MASSACHUSETTS; Cen¬ 

tral American beam. 2000 to 2400 

15.290 WRUL BOSTON. MASSACHUSETTS: Euro¬ 

pean beam. 1130 to 140o: 1410 to 
1700: South American beam, l73o 
to 1900 

13.290 VUDll DELHI, INDIA: 0045 to 0115 : 0200 

^ to 0400; 0500 to 0700; 0730 lo 0745 
15.300 GWR LONDON, ENGLAND; 0600 to 0900; 

1045 to 1330; 1400 to 1430; 1700 lo 
1800 

15.310 GSP LONDON. ENGLAND; 234.5 to 0030; 

0100 to 0500; 0600 to 0815; 1200 to 
1315; 1615 to 1845 

15.310 VLC4 SHEPPARTON, AUSTRALIA; 2045 

to 2145: oolo to 0045; 1730 to 

1800: 1900 to 1915: 2200 tO 2225 
15.310 HERO BERNE, SWITZERLAND; Saturdays, 

1000 to 1200 

15.320 MOSCOW. U.S.S.R.; 2200 to 2300; 

0000 to 0500; 0530 to 0800: 0830 to 
1100 

15.330 WGEO SCHENECTADY. NEW YORK; Eu- i 

ropenn beam. 1200 to 1805 ' 

15.330 KNBX DIXON. CALIFORNIA; S 4 »iith Pa- i 

clflc beam. 0030 to 0345; South! 
American beam. lOoo to 2400 i 
15.330 KCBA DELANO. CALIFORNIA; Philippine ? 

beam. 0400 to o930 

15.340 MOSCOW, U.S.S.R.; 2200 to 0800; 

lOOO to 1100 

15.350 WLWR2 CINCINNATI. OHIO: North African 
oeam. 1300 to 1700 j 

15.350 PARIS. FRANCE; o700 to 0900 I 

15.350 WRUA BOSTON. MASSACHUSETTS; North 

African beam. lioO to 1800: Central i 
, ^ American beam. 2000 to 2400 

15.450 GRD LONDON, ENGLAND; 0100 to 0500; 

1^0® t® 1845 

15.590 FZI BRAZZAVILLE, FRENCH EQUA¬ 
TORIAL AFRICA; 0445 to 0800; 

0930 to 1030 

VATICAN CITY; 9715 to 0845 
17.530 FZI BRAZZAVILLE. FRENCH EQUA¬ 
TORIAL AFRICA; 0000 to 0130: 

to 0745: 1100 to 1700 

17.700 OVP LONDON, ENGLAND; 0800 to 1115: 

1200 to 1600 


W© mn dally showing radiom«>n and b«ginners 
•li over U. S. A. and Canada how to 

MAKE BIG MONEY ^^SILY 

bristle with letters of thanks. WTiy b« latls- 
ned with low Income? What If you lost your Job or 
business, or became III and can’t go to w-orkf Wo 
have eye-opening Information waiting for you free. 

Write Today. 

MERIT, 2I6-32J 132nd Avenue 

Springfield Gardens 13, Mew York. 



To Succeed In Teleyjsion,You Need 
All-Around Radio Training! 

Trained Radio men needed now. Get Radio 
training and be ready for a real future. Learn 
on actual equipment at Coyne. Free employment 
service to graduates. Many €»arn while leam> 
If you are short of money, ask about Student 
Finance Plan. Now added Tralnlnft in Electric 
Kefrlfleration. We are also equipped to train 
those who qualify under G. I. Bill. Men wltla 
Physical Disabilities may qualify for trainins 
at no cost to them for tuition and subsistence- 
SEND COUPON FOR FULL DETAILS 


B. W. COOKE. President 
COYNE ELECTRICAL & RADIO SCHOOL 
500 S. Paulina St., Dept. 16-8H. Chicago 12, lU. 
&nd Big Free Book; also detail© about Coyne Part- 
Time Employment and Student Finance Plan- 

name . age . 


CITY. STATE... . 
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A. A. 

Ghirftfdl 

^ut>ior of the 
moic widely 
uied bookt {« 
Ridio cratnio^ 
hitcory. 


• *»>ro 




ONLY ^5 


UiU 


/ 7 / Pnve Thpt ^ . 

THE WORLD’S BEST 
RADIO-ELECTRONIC TRAINING 

Costs the least! ^ 

SATISFACTION or YOUR MONEY BACK! 


THIS ^^AUTOMATIC TEACHER” shows exactly how 
to REPAIR OVER 4800 RADIO MODELS 
... in half the usual time 


Ghirardi's RADIO TROUBLE¬ 
SHOOTER’S HANDBOOK quickly 
helps you diagnose and repair common 
troubles in over 4800 receiver models 
and automatic record changers of 202 
different qianufacturers. Tedious test¬ 
ing is eliminated. This big, 4 lb. book 
contains special trouble¬ 
shooting and service data 
for almost every radio in 
use today. It helps you make 


repairs vith only a few simple tools ... 
AND IN HALF THE USUAL TIME. 

Just look up the make and model of 
the radio you want to fix. 4 times out 
of 6, the HANDBOOK tells exactly 
what repairs are needed—exactly how 
to make them. Pays for itself in time 
saved on the first job! Thousands of 
servicemen use it every day. Enables 
you to repair cheap sets profitably. 
Ideal for training new helpers. 


each for fhese gionf 
froining course 
books 

Sold singly or as a 
group at these low 
prices as long as the 
present supply lasts, 

O BASIC RADIO-ELECTRONICS 

FOR BEGINNERS. 36 Courses in One! 

No Lessons to Wait for • • • • Onfy $S complete 

No matter what part of ELECTRONICS - RADIO - TELE - 
VISION work you plan to enter, a knowledge of fundamentals 
is essential. Ghirardi’s famous 972-page RADIO PHYSICS 
COURSE book gives exactly the training you need —at a price 
you can afford. If broken into monthly lessons and sold as a 
course, you^d regard it as a big bargain at $60 or more. However^ 
you buy it for only $5r— you complete it as fast as reading time 
permits. 

NO PREVIOUS TRAINING NEEDED 


ELIMINATES TEDIOUS TESTING 

But ibis U only the beginning I In addliinn. RADIO TROUBT.B- 
SHOOTER’S Handbook Rlres you dozens of helpful charts; hun¬ 
dreds of pages of service data; tuning allgiinieot Informatloo; tranf- 
former hints; tube data, color codes. Jtables. etc. — all deslgr^ed to helD 
you repair any radio ever made easier AND 'HVICE AS FASTI Not 
a ’’study” book I You simply look up wlut you Deed to know. Every¬ 
thing Is carefully Indexed. You can And exactly the data you need 
In an Instant. Only $5—on our MONEY-BACK OUABANTEE thnt 
protects you abaolut^y. 

LEARN PROFESSIONAL RADIO 
SERVICING BY SCIENTIFIC 
METHODS . for only $5 

MODERN RADIO SERVICING is A. A. Ghirardi's 
complete home-study guide to professional Radio- 
Electronic work of all kinds. It teaches you how to 
make preliminary trouble checks on complicated jobs; 
how to analyze any circuit quickly and scientifically; 
exactly where, when and how to use all basic test 
instruments; and how to interpret their readings to 
track down the trouble. 

INSTRUMENTS—TROUBLESHOOTING—REPAIR 


Nowhere else can you get 
this kind of professional train¬ 
ing, faster, easier, and at less 
cost, than in this giant, 1300- 
page book. More widely used 
than any book of its kind. 
Thousands of successful service 
men got their start from it. 
Written so you can easily un¬ 
derstand it at home without 
an instructor. 

Ideal for service beginners 


or for men already in the busi¬ 
ness who want a real ‘*re- 
fresher” course. Prepares you 
for the rich service opportuni¬ 
ties that only those having the 
real ‘'know-how” of scientific 
methods can hope to grasp. 706 
photos, diagrams, drawings and 
charts make study fast and 
easy. Weighs over 3H lbs. 
Only $5—and vou don’t actual¬ 
ly risk a cent! 


Ghlrardl’B RADIO PHYSICS COURSE 
bonk hns given more beginners llielr 
•tart In Radio-Ulectron let ttmn sny other 
booh or course. It Ukvs you step by itep 
CbriHigh Die entire training. Nothing is 
omitleil i*T condensed. It Is the equivalent 
of 3fi separate courses. Everything is ex¬ 
plained as tlniply as A-B>C. Ask tlmoel 
any Radio-EltM^tronlc man about IL He’ll 


know the book — and 9 out of 10 experts, 
•s Proved by an actual survey, recom¬ 
mend It as the llnest. most complelo 
Radio-Electronic book available at any 
price. CbnUlns 072 pages; 508 easily 
underitood illustrations, and 856 Self- 
Test Review questions. Only $5 for the 
entire course In this handy. 1-volume 
form. 5-DAT MONEY-BACK QUAR- 
aNTEE* 


MONEY-SAVING OFFER! 

Get the two big Ghirardi service booljs 
for only $9.60 ($10.60 foreign.) Let RADIO 
TROUBLESHOOTER’S HANDBOOK save 
you time and money on common service 
jobs. Let MODERN RADIO SERVICING 
train you for professional service work 
of all kinds! See Money-Saving Offer in 
coupon! 


5-DAY MONEY BACK GUARANTEE 


J_ _ ^ 

■ DEPT RC-18. MURRAY HILL BOOKS. INC.. 

B 232 Madison Ave.. New York 16. N. Y. 

■ ri Enclosed Qnd $. for which Kond me the Ohlrardl Bookis) tndleat^ H 

I below; or fl send C.O.D. <do foreign C.O.D.*s> and I wilt pay postman this B 

amount plus a smaU postal charge when he Uellvers zny package. If the books 

■ are not entirely aattsfactory. I’ll return them within 5 days and you guarantee H 

I to refund my money. ■ 

n RADIO PHYSICS COURSE $5 ($5.50 foreign; _ 

M n modern radio servicing FI RADIO TROUBLESHOOTER'S HANDBOOK ■ 
H ¥6 (65.60 forcllm) 65 ($5-50 foreign) ■ 

» □ MONEY SAVING COMBINATION OFFER ; ■ 

I Both Modem Radio Servicing and Radio Troubleahooter’a | 

Handbook, only 6D.60 for the two ($10.60 foreign). 

I I 

....... 

I I 

Addrese . _ 

I I 


RADIO-CRAFT for JANUARY, IV48 


107 




















SfAftr THE NEW YEAR RIGHT uutUa 




TELEVISION STEPS OUT! 

(Continued from page 36) 


TRADE-IN DEAL 

‘‘SURPRISE” TRADE-IN ALLOWANCES 
OFFERED ON YOUR USED EQUIPMENT 

NO MATTER what your preference in Test Equipment, 
a Walter Ashe TradC'^In deal will enable you to obtain 
the outfit of your choice at a really important savinirf 
With every reputable make and model to choose from 
simply indicate your preference and tell us what you 
have to trade. We’ll respond with an extra liberal offer 
that’s sure to please you. For top allowances on your 
used equipment see Walter Ashe first . . . before you 
make that trade. Act now. Wire, write or Phone today! 

AMAZING BARGAINS in Top Condition, Slififhtly Used 
Teat Equipment. Write for list of ?ood-as-new mer¬ 
chandise now available. 


all cities in the states listed will have 
i television service immediately. Areas 
with the heaviest concentration of popu- 
! lation will come first within the range 
I of video stations; other areas will ob¬ 
tain this service subsequently. 


IT’S HERE!—the* greatest Radio and Electronics Catalog in 
Walter Ashe history I Nearly 150 Pagea ... a virtual ency¬ 
clopedia of the latest and best in ham gear, test equipment, 
components and supplies for every conceivable purpose; In 
addition you’ll find helpfui. Informative data such as fre¬ 
quency charts, color guides, formuli and many other inter¬ 
esting nnd useful features. Better order your free copy of the 
big, new 1948 Walter Ashe Catalog today. 

No bargain conscious Radio Serviceman or Dealer can afford 
to be without It. 

So don’t delay! Just print your name on a penny postal and write 
“catalog** on the message side of tho card. Your free copy of tho 1^ 
Waiter Ashe Catalog will bo sent postpaid by return mail. 


ALL THE BIG NAME BRANDS 
of TEST EQUIPMENT 
IN STOCK 

Ready for lmmodiat^ Delivery 



FOR PRIORITY DELIVERY OF 
THE 1^ ARRL **RADrO 
AMATEURS HANDBOOK'* 
AND EDITORS AND ENGI¬ 
NEERS “RADIO HANDBOOK’* 
PLACE YOUR ORDER 
NOW I f I 


A 


I. 

• 1 ' » V- 






PE-103A DYNAMOTOR 

BRAND NEW IN ORIGINAL 0^'ERSE.\S 
Shipping crates. One of tho best buys on the 
SURPLUS market. Get Vours now before the 
supply runs out. 6 or 12 Volts DC input: 500 
rolls DC @ 160 MA ou|put. Complete with 
heavy duty rubber covere<l battery cable, ofver- 
load switches, relays a.nd filtering circuit. 
Shpg. Wt. 81 lbs. ONLY $9.95 

Cannon P8-CQ-12S Power Plug for above. Reg¬ 
ular $1.80. Bhpg. Wl. % lb. ONLY 95o 



, SURPLUS HS23 u 
' regular ARMY All 
that has been selll 
this eensatJonally Im 
perfect, but show sig 
used. 8000 ohms 
headband, and rubbi 
Shpg. Wt. 2 lbs. 
Extra HS-23 Headph 
Wt. H lb. per pr .. . 

I»ed PHONES. The 
il FORCE Headset 
ng at many tiroes //( 

V price. Electrically fil 
nns of being slightly Y] 

Impedance. Leather ffbg t 

iT cushions. ft 

ONLY 98€ I 

one cushions. Shpg. / 

. ONLY 25c 

TYPE HS-I6A ARMY SUR- 
PLUS phone. Canvas web 
tl headband and long standard 

fl ^ j \ cord. Packed in original 

/K ) ‘hipping boxes. Shpg. Wt. 

3 Ibi. ONLY $1.47 

fFrite for complete 
list of Super Bar¬ 
gains in Surplus 
Equipment, 

SURPLUS T-i7B CARBON 
MIKES 

A single button carbon fund 
mike with Push button lian- 
dle. Complete with cord and 
plug, brand new In factory 
boxes. Shpg Wt. 3 lbs. 

ONLY 69« 


SAN 01 EGO 


This sfafion, plus experimenfal 
fransmissions from W6XAO, rep¬ 
resents Pacific Coast television. 

To bring the best in television enter¬ 
tainment tb multitudes living away from 
urban centers, network planners are 
(Continued on page H4) 
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RADIO CO. 

I125PINEST..$T.10UI5I.M0. 


r- THE PRICES SPEAK for THEMSELVES - 


1 RADIO TUBES—KNOWN BRANDS- 

BULK 

ELECTROLYTIC CONDENSERS 

1 

1 

EACH 

EACH ■ 

1 80, 5U4G, 5Y3GT, 5Y4GT . 

...$ .42 

10_150 V . 

.22 1 

1 35W4, 25Z5, 25Z8GT, 35Z5 . 

... .45 

20/20—150 V . 

.26 1 

■ 6F5G, 6F6GT, 6J5, 6SA7. eSK7. 6SQ7. 

. .. .47 

30—150 V . 

.28 1 

1 12BES, 12BA6. 12AT6, 12SK7, 12SA7, 12SQ7 .49 

40/40/20—150 V, 25 V . 

.44 1 

. 6H6, 6J7, 6K7, 6Q7, 6SF5GT, 6SN7GT. 

... .55 

8-^50 V . 

.27 . 

1 5Z3. 35AS. 35L6, 50B5, SOLO __ 


10-^50 V . 

.32 1 

43, 6A7. 0A8, 6V6GT, 25L8GT . 


16-^50 V .. 

.36 ■ 

1 OZ4. 6X5GT. 7A8, 7B4, 7B5, 7B7 . 

. . . .65 

16/16--t50 V . 

.59 1 

■ 1A5GT,1A7GT,1H5GT,1N5GT,1R5.1S4,1S5. .74 1 

20-450 V . 

.39 ■ 

1 1T4, 3Q4, 3Q5GT. 50A5. 14A7, 14B6, 14Q7 .79 

30^50 V .. 

.47 1 

■ 6AC7, 6L6G, 25A6G, 35Y4, 117Z6GT. . 

.95 

40^50 V . 

.54 1 

1 1LA6,1LE3,1LN5,70L7,117L7GT,117N7GT 1.35 1 

.05—3000 V . 

.69 1 

■ WIRE - 

■ 

WRITE 

- phone 

1 

1 BROOKS RADIO 

DISTRIBUTING COR 

p. 1 


^ 80 VESEY STREET (DEPT. A), NEW YORK 7, N. Y. (COrtlandt 7-2312) ^ ^ 


tmico Presents 
1948 GREATEST VALUE 

SERVICE KIT 

Kit xncludea aaeortment ofi 
100 Restitors. Vs and r watt. 25 Connectors A Plu|a. 
SO Condensers, paper, mica, ' * — 

electrolytic and can. 

100 ft. Spaohettf. var. sizes, 

12 Knobs, round and bar. 


2 lbs. Hookup wire. 

20 Fuses. 

6 Volumo Controls. 

10 Tube Sockets 
I lb. Hardware (screws, 
nuts, lugs, etc.) 

12 ww resistors, 10 watt. 
10 Switches, toggle, gang, 
and rotary. 


10 Jacks (phone) A TIP. 
12 Padder Condenseri. 

12 Terminal Boards 
25 Ceramic Insulators. 
2 Panel Lights (I neon) 
I Screw Driver. 

1 Tube Puller. 

2 Allen Wrenches. 

2 Panel Fuse Holders. 

4 Binding post Stripe, 
and many other vaJ. 
uable Items. 


rosary. ^ 

Your Oosf Oomplef6 


- _ Pr. H««d- 

-phone*'* or *‘1 l«p mlk«" with firet 
500 orders. 


WRITE FOR OUR LATEST CIRCULAR 
FEATURING LOWEST PRICES ON RADIO 
A ELECTRONIC PARTS A EQUIPMENT. 

AMERICAN SALES CO. 

1811 W. 47th St. Chicago 9, III. 


- J Ml 


THE TELETRAP elim¬ 
inates FM and amateur 
interference from your 
television image. Covers 
two ranges simultane¬ 
ously 40-60 Me and SO¬ 
US Me. 

Model 100$A List Pnee SI0.00 


f 


Model 1005.A 
Model 1002A 


The simplest FM Con¬ 
verter converts FM sets 
for the 40-50 Me band 
so that they will receive 
New 88-108 Me signals. 
Simply connects in the 
antenna lead-in. No Pow¬ 
er needed. 

Model 1002A List Price M0.00 


Your inquiries invited 

CRYSTAL DEVICES CO. 

1819 BROADWAY 
NEW YORK 23, N. Y. 
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Model 247 comei complete 
with new speed • read 
chart. Comes housed in 
handsome. hand'rubbed 
oak cabinet sloped for 
bench use. A slip-on 
oortable hinffed cover is 
included for outside use. 
Size: X 8%''x 

ONLY 


NET 


The New Mode! 247 

TUBE 

TESTER 

d mm fgm* The Model 247 incorporates a newly designed 
^ element selector switcJi which reduces-the possi¬ 

bility of obsolescence to an absolute minimum. Any pin may be used as 
a filament pin and tlie voltage applied between that pin and any other 
pin, or even the “top-cap”. 

The new free-point system described above permits the Model 247 to 
overcome the difficulties encountered w'ith other emission tube 

testers when checking Diode, Triode and Pentode sections of multi¬ 
purpose tubes, because sections can be tested individually when using 
the new Model 247. The special isolating circuit allows each section to 
be tested as if it were in a separate envelope. 

The Model 247 provides a super sensitive method of checking for shorts 
an'd leakages up to 5 Megohms between any and all of the terminals. 
Continuity between various se^ctions is individually indicated. One of 
the most important improvements, w'e believe, is the fact that the 4 
position fast-action snap switches are all numbered in exact accordance 
with the standard R. M. A. numbering system. Thus, if the element 
terminating in pin No. 7 of a tube is under test, button No. 7 is used 
for that test. 


The New Model 650 

SIGNAL GENERATOR 

RANGES: 

100 Kilocycles to 35 Mega¬ 
cycles on Fundamentals. 

25 Megacycles to 105 Mega¬ 
cycles on Harmonics. 

★ RF obUinable separately or 
modulated by the Audio Fre¬ 
quency. 

★ Audio Modulating Frequency— 
400 cycles pure sine wave— 
less than 2% distortion. 

it Attenuation — 3-stop ladder 
type of attenuator (T pad). 
Excited Oscillator with a Buffer 


★ Uses a Hartley 

Amplifier. , , 

★ Tubes: 6JB as R.F. Oscillator; 6SA7 aa modulated 
buffer and Mixer; 6SL7 aa audio oscillator and rec¬ 
tifier. 

Complete with coaxial cable, leads and inatructiona. 


The New Model CA-ll 

SIGNAL TRACER 

SIMPLE TO OPERATE . . . BECAUSE 
SIGNAL INTENSITY READINGS ARE 
INDICATED DIRECTLY ON THE 
METER! 

■k SIMPLE TO OPEltATE—only 1 connecting 
cable—NO TUNING CONTHOLS. 
k HIGHLY SENSITIVE—use* an Iroproved 
Vacuum Tube Vtrflineter circuit. 
k Tube and rcsiaior-capacity network are 
built Into the Detector Probe. 

★ CX)MPLETELY PORTABLE—weighs 6 
lbs. and measures 5" x 6" X 7*. 

* Comparative Slpnal Intensity readings 
are indicated directly oei the meter as 
the Detector Probe li moved to follow 
the Signal from Antenna to Speaker. 

k provision is made for insertion of phones. 


THE MODEL CA*il COMES HOUSED IN 
A BEAUTIFUL HAN0-RUB8ED WOOD 
PN CABINET. COM- 
PLETE WITH PROBE, 

TEST LEADS AND IN 
STRUCTIONS. 


* 181 ’ 


Available for Immediote Shipment From Stock — 20% Deposit ReQuifcd on AH C.O.D* Orders 

MOSS ELECTRONIC DISTRIBUTING CO. '' 


The New Model 670 SUPER METER 

A Combination VOLT OHM-MILLIAMMETER plus CAPACITY REACTANCE, INDUCT- 
ANCE and DECIBEL MEASUREMENTS. 

D. C. VOLTS: 0 to 7.5/15/75/150/760/1500/7500.— A. C. VOLTS 0 to 16/30/150/300/1600/3000 

Volts._OUTPUT VOLTS: 0 to 16/30/160/300/1500/3000.—D. C. CURRENT. 0 to 1.5/15/160 

Ma.; 0 to 1.5 Amps.—RESISTANCE: 0 to 600/100,000 ohms, 0 to 10 Megohms.—CAPACITY: 
.001 to .2 Mfd.f 1 to 4 Mfd. (Quality test for elect roly tics).—REACTANCE: 700 to 27,000 
Ohms; 13,000 Ohms to 3 Megohms.— INDUCTANCE: 1.76 to 
70 Henries; 36 to 8,000 Henries. DECIBELS: -10 to +18, 

+10 to +38, +30 to +68. 

THE MODEL 670 COMES HOUSED IN A RUGGED. CRACKLE- 
FINISHED STEEL CABINET COMPLETE WITH TEST LEADS 
and OPERATING INSTRUCTIONS. SIZE x 3^ 


NET 
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LEEDS RADIO 

m Our 25th Year 

QUALtTY!! DEPENDABILITY!! PRICE!! 


FULL WAVE BRIDGE RECTIFIERS 

Typo A; 54V.AC In. 30V.D.C. out ® 1.2 ftmp. 

Sljfnal Corn. tf4D0238 Special . *1.50 

Tyg* B; 144V.AC in, 96V.D.C. out <a> 1.1 amp. 

SUfual Corp. #9D0612B Special . 2.50 


GENERAL RADIO CO. VARIACS 

Type 200B: .I70KVA 0-135 output 1.5 

-'•fTiP .. .. .. .$12.50 

Type V.5 .860KVA 0-135 output @ 7.5 

amp ... .. 18.50 

Type V.5MT as above but Table Mto . 25.00 

Type V-IO M.TTSKVA 0*135 output |5 amp 33.00 
Type V-IOM as above but for Table Mtg... 40.00 
V.irlacs Available up to 7KVA 


RADIO TRANSMITTER A. RECEIVER AP8-I3 
17 Tubes 

410 - 420 Me: 

IlRht weight 
fully enclosed. 

30 Me. IF. 
complete with 
lubes 5-6J6 : 

9 - SAGS : 2 - 

2D21; 1-VR- 

105: Schematic 
supplied with 
each unit. 

Only 


$11.95 



A Tremendous Buy! 

24 Conductor R.C. Cable; Each Conductor colored & 
insulated with Jones Plugs ft Ul V ICC CAPU 

ApproMimate Weight 6 lbs. UNLl 13 KAwll 


LABORATORY 

POTENTIOMETER 

Wire wound 100,000 ohm, 
25 watt, 6 inch diameter; 
made to General Radio 
Co. specifica- 

tionfi. I .VJ 



These Oil Filled Condensers 
Cannot Be Duplicated At Our Price 
3 * 0.2 MFD Tobe 4OO0V.D.C. . * .98 

7 MFD G.E. 330VAC ... . 9H 

l« MF*D W.B, 400 VDC _ .98 

1 MFD Solar 500OVDC . 2.»5 

2 X .1 MFD 7500VDC . . . 2.00 

.03 ilFU 8000 WC . oa 


CONTROL BOX 522 Tranfl<)civcr*~«oneisCs of 0 
push button switches, 5 W.E. Co. pilot llte as* 
sembllcs and lever switch. sU mounted In 
box. Brand new .. . ^^.*i.25 



ARMY RADIO PHONES 

“7^ Th*,*rt. Weath,. — W«t«r 
and Shock Proof ■ 
When wc say they mre 
made to Army S|>eolflca. 
tions. that’s enough as. 
sumnre they must be of 
best quality. Use them for 
recording, for batieiy-less 
uhone, for pocket size set 
loud speaker or t.ilk 
through your radio set. 
Mf'e bought a good many 
of these Radio Phones, 
they arc brand new. anij 
cost a great deal more 
than you can get them 
^ ^ .... . ^®''- A complete dynamic 

hand mikc. 2 earphones, head band, coro fp-l 
set. A wonderful buy for only . ^1,7^ 

SUPER SPECIAL CRYSTAL, MICROPHONE CAlT 

TRIDGE DANDY for replacement or make your 
own mike by placing into box. A tremendous 
valu^^Only ... 

VARIABLE CONDENSERS 

tOOMMFD Double Bearing, Silver Plated. 

Isolnntlte Insulation. Can Be Gaugetl 

Either End ... 29c ea. 

lO for *2.50 

25 MMFD Balanced Stator, one Hole Mtg. 
Isolantito Insulation. Polished PLites. Swell 

for VHP ... .. 29c 

. lO for S2.50 

V4 Walt nAYO>rt:T BASE NEONS . 20c oa. 


10xl7i3 

STEEL CHASSIS 
. $1.38 11x17x3 . 

_ $1.86 

5x10x3 . 

. 87 13x17x3 

2 22 

7x13x2 ... 

.96 7x7x2 . 

.63 

10x14x3 . 

... 1.35 4x17x3 . 


4x4x2 . 

STEEL CANS AND BOXES 

. . .$1.68 

4x5x3 .... 

. .78 15x9x7 . 

_ 2.35 

Cx6xG .... 

. 99 11x12x8 . 

2.25 

3V4xl9 ... 

Mi inch steel panels 

. $ .66 10*4x19 . 

.. .$1.22 

6>4xig ... 


. 1.46 

8%xl9 ... 

. I.IO 14x19 . 

.... 1.62 


INCH ALUMINUM PANELS 


3Hxig ... 

.. .$1.38 8%ixl9 . 

. . 2.25 

6Hxl9 ... 

. 1.74 10^x19 .. 

... 2.87 

All ChoseU 

Boxes, and Panels Plntahed 
Grey Panels TumUhed on order 

in B lack 

Crackle, 

Only. 


If not rated 25% with order, balance C.O.D. All 
prices F.O.B. our warehouse New York. No order 
under $2.00. We ship to any part of the globe. 

LEEDS RADIO CO. 

75 Vesey Sfreef, Depf. RCJ 
COrtland 7-2612 New York Cify, 7 


TRANSATLANTIC NEWS 

(Continued front page 104) 


thnbre of a musical instrument is de¬ 
termined, not by the sustained vibra¬ 
tions of its string (or column of air) 
and those of its wood or metal body, 
but by what he calls the “starting up 
vibrations,” In other words, every mu¬ 
sical instrument has its own particular 
way of getting into its stride when pro¬ 
ducing a note. It is this initial process 
which determines its owm special tone. 
His experiments showed (and they con¬ 
firm and are confirmed by results ob¬ 
tained by Professor F. A. Saunders of 
Harvard) that even a trained ear cannot 
detect whether a sustained note is being 
produced by, say, a viola or a clarinet, 
so long as the listener is not allowed to 
hear either the beginning or the end of 
the note. 

Richardson’s experiments with organ 
pipes showed that the metal of which 
they are made has no effect on the 
sustained notes produced—one could not 
tell one kind from another. But each 
pure metal and each alloy has its own 
special way of settling down to a steady 
rate of vibration and of coming to rest 
after vibrating. 

Tone is then entirely a question 
of transients — of the method of 
transition from rest to vibration and 
from vibration to rest. To apply these 
discoveries to the radio comes to just 
this: No matter how good we make the 
electrical parts of our receivers, the 
starting and stopping vibrations of the 
loudspeaker cone of the cabinet on 
any note are almost bound to add some 
color to the reproduction. Even if elec¬ 
trical perfection were attainable, those 
bits of fabric and of wood or plastic 
which form essential parts of today’s 
radio receiver would still be there to 
balk the striver after genuine high 
fidelity. 

A sad thought; though fortunately 
the human ear is so accommodating that 
few radio sets sound as bad in practice 
as strict acoustic theory says they 
should! 


COMMAND RECEIVERS (274N SERIES) 

Compieto with tubes 

Uaed New 

BC.946.B; 520 to 1500 KC . $12.95 

BC-453-A; 190-SS0 KC . . . *4.95 6.95 

BC.454.A; 3 to 6 Wc . 3.95 5 95 

BC-455.Ai 6 to 9 MC 3.9S 5.95 

COMMAND TRANSMITTERS 

(274N SOriet) Complete with tubes and ceyk^l 
^ Used Mew 

bC- 696; 3 to 4MC ..... $5.95 $7.95 

eC*457; 4 to 5.3MC .... 3.95 5.95 

BC-458; 5.3 to 7MC . 3. 95 5.95 

BC.459: 7 to 9.1 MC . . 3.95 5.95 

BC-456 modulator . BRAND NEW . . . *2.95 

RADIO PARTS 

AOsorted—100 mica condensers , . .. $1 19 

100 Resistors Vs to 1 watt ... ^95 

loo Tubular bypasS condensers, assorted loi 

to .1, all 600 Volt . . 4 69 

Electrolytic condensers 50-30. ISO Volt. .lO For 2.89 
Va Me9. Volume Controls 1* shaft with switch. 

Va Meg. volume Controls 1* shaft without*** 3-00 

switch .. . 10 I 

Crystal Pick.up, new light wt . . 1.79 

TUBES 

6V6 12J5 1251 7QT 

6X5 6AT6 * 6A6 

• ACT 6SF7 ' lOAC Neon AQ^ 

35W4 5R4 12X8 

12AT8 12BC8 6SN7 . 

12SR7 12A6 6H6 

1625 12C8 36 lOO/a Discount 

Amperite lOTl 6SJ7 6G60 

SCOPE TUBES 

3AP1 . *1.19 3rp7 . *1.19 

5FP7 . 1.98 78P7 . .1.98 

All Shipments E.O.S. Chicago 
20% deposit required on all orders 

ARROW SALES INC. Dept, d 

59 WEST HUBBARD ST.. CHICAGO lO. ILLINOIS 
Telephone; SUPERIOR 5575 


BONAFIDE VALUES 



SHURE 

TI7B 

Push Button 
Carbon Mike 

c 


98 


With Cord 
and Plug 
Value $12.00 


SHURE 

CRYSTAL 

MIKE 

$C95 




HAZELTON 
INSTRUMENT CO. 
MODEL 100 

Pocket Multimeter 2* Move¬ 
ment, 1000 ohms PV, A.C. 
Volts 0-15, 150, 1500; D.C. 
Volts 0-15, 150, 300, 1500; 
Ohms 0-3000, 300,000; Mils 

. $9.95 



DETROLA 
AUTO- 
\ MATIC 
0 \ RECORD 
^ HANGER 

Plays iO- and i2*lnch records. Enjoy jB AO 

almost 30 minutes of uninterrupted ^ 1 
mutic. Special Low Price . . “ 

Webster ;?50 . .. . . $21.09 

Webster Jf56 with automatio stop . 25.95 

Seeburg 2 post changer . 21.97 

Maguire, 2 post automatic stop . 11.95 

2 TUBE PHONO 
OSCILLATOR 

Com plete with 

tubes. 35Z5, I2SA7. 

Use with record 

player, and tune In 

on any radio. 

Complete. C A TC 
All Wlred4>^« > ^ 

3 Tube PHONO AMPLIFIER Volume and tone control, 

ALL WIRED with Tubes . .. . . $4.95 

ASTATIC Pick Up Model L*70 . . 2.25 

A.C. Phono Motor . 2.25 

SPEAKER BUYS 

AT Heavy Alnico Slug PM . $1.35 

5" Heavy Alnico Slug PM . |.39 

8" Heavy Alnico Slug PM . 4.95 

Itr Heavy AInleo Slug PM . 5.95 

12^^ Heavy Alnico Slug PM . . . 7.95 

5 TUBE AC-DC KFT 

Superhet radio kit—complete with plastic cabinet, 
standard AC-OC tubes. Instructions . $14.95 

STANDARD MAKE TUBE KFT 

Consists of 35Z5. 50L6. I2SA7. I2SK7. I28Q7 $3.50 

CONDENSERS C.D., SOLAR, ETC. 



20-20 MFD—150 v.—Lot of 6 . 

40 MFD—150 V.—Lot of 6 . 

. 39 

40 MFD—450 v.—Lot of 6 . 

. 79 

50 Assorted Mica Condensers—lot of 6 . . 

. 2.29 

MISCELLANEOUS 


HS*30U Hearing Aid type Earphones 

Signal M‘|00 Brass Key . 

92 Ohm Twin Co.ixJal Cable . 

5G5U Coaxial Cable . 

Vt meg. Vol. controls &. switch . 

100 Assort. IRC Resistors .. 

Trimm—P*I6 Re.-idphones . 

.$ .98 

.. per ft. .09 
.. per ft. .06 
Lot of 6 .49 

. 1.79 

. . 1.95 

8 Section Telescopic Aerl.'il with 

clamping brackets ... 

with heavy lead ... 


Model 680—5000 ohm per volt—volt-ohm mil* 

llammeter. Regular $28.50 .. 19.75 

B-45 All wave Signal Generator . 27.75 

Dial light with “dlmouf* .. 29 ea. 4 for 1.00 


25% Depoeit. Bal. C.O.D. Plus Ch«rg«a 
Write for Latest Catalog 

BONAFIDE RADIO CO. 

89*/2 Cortlandf Sf., DepK G, N. Y. 7, N. Y. 
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Freedom to USTEN - Freedom to LOOK 


As the world grows smaller, the ques¬ 
tion of international communications 
and world understanding grows larger. 
TTie most important phase of this prob¬ 
lem is Freedorn to Listen and Freedom 
to Look—lor all peoples of the world. 

Radio, by its very nature, is a medium 
of mass communication; it is a carrier of 
intelligence. It delivers ideas with an 
impact that is powerful ... Its essence 
is freedom—liberty of thought and of 
speech. 

Radio should make a prisoner of no 
man and it should make no man its 
slave. No one should be forced to listen 


and no one compelled to refrain from 
listening. Always and everywhere, it 
should be the prerogative of every lis¬ 
tener to turn his receiver on or off, of his 
own free will 

The principle of Freedom to Listen 
should be established for all peoples 
viithout restriction or fear. This is as 
important as Freedom of Speech and 
Freedom of the Press, 

Television is on the way and moving 
steadily forward. Television fires the 
imagination, and the day is foreseen 
when we shall look around the earth 
from city to city, and nation to nation. 


as easily as we now listen to global 
broadcasts. Therefore, Freedom to Look 
is as important as Freedom to Listen^ for 
the combination of these will be the 
radio of the future. 

The “Voice of Peace’^ must speak 
around this planet and be heard by all 
people everywhere, no matter what their 
race, or creed, or political philosophies. * 




Prrnidcnt and Chairman of the Boardi 
Radio Corporation of America. 


*Excerpts from an address before the United 
States National Commission for UNESCO, 



RAD to CORRORATtOH of AMERICA 
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NOW AVAILABLE FOR 

IMMEDIATE DELIVERY 



Model 777 operates on 90-J20 
Volts 60 cycles A.C. Housed in 
beautiful hand*rubbed cabinet. 
Complete with test leads, tubes 
charts and detailed operating 
instructions. Size 13" x 121/?" 

X 0 . 



NET 

PRICE 


The New Model 

777 

20,000 OHMS PER VOLT!! 

SET TESTER 

Tube Tester Specifications: 

• tubes including 4, 6, 6, 7, 7L, Octals, LoctaU, Television, 
Magic Eye, Thyratrons, Single Ended^ Floating Filament, Mercury 
Vapor Rectifiers, New Miniatures, etc. Also Pilot Lights, 

• Tests by the well-established emission method for tube quality, 
directly read on the scale of the meter. 

• Tests leakages and shorts of any one element against all elements 
in all tubes. 

• Tests both plates in rectifiers. 

• Tests individual sections such as diodes, triodes, pentodes, etc., in 
multi-purpose tubes. 

• New type line voltage adjuster* 

V.O»M, Specifications: 

• D.C. VOLTS: (At 20,000 Ohms Per Volt) 

0 to 7.6/16/76/160/760/1,600 Volts 

• A.C. VOLTS: (At 10,000 Ohms Per Volt) 

0 to 16/30/160/300/1,500/3,000 Volts 

• D.C. CURRENT: 

0 to 1.5/16/150 Ma. 0 to 1.5 Amperes 

• RESISTANCE 

0 to 6,000/50,000/500,000 Ohms 0 to 60 Megohms 

• DECIBELS: (Based on zero decibels equals .006 Watts into a 
600-Ohm line.) 

-10 to + 18 db., + 10 to + 38 db., + 30 to + 68 db. 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


ANNOUNCING: THE TELESWEEP 


fuooii nw soi 



A SWEEP GENERATOR 
For Everyone 

Here Is a Sweep Generator fcjr every need and 
pocket book. The TELE-SWEEP-TSW50 is ideal 
for alignment of FM and TV Receivers with a 
minlrrfum of time and effort. 

CHECK THESE FEATURES 

• SWEEP WIDTH 500 KC to 10 MC 

• COMPLETE FREQ, COVERAGE in four bands 
5 to 100 MC and 170 to 216 MC 

• TEST PROBE for point to point checking 

• OUTPUT I Volt. Max. 

See the TELE*SWEEP at your jobber’s Now. 

irS SENSATIONALI 

Further technical Informa¬ 
tion on this and other 
vision products furnished 
on request. 


Price SMohtly Higher 
on Wost Co«9t 

VI8I0NRCSEARCH 

laboratories 

8*750 Lefferts eivd. 
Richmond HlK. L. I. 
N. Y. 




NEW RCA TUBE MANUAL 

The long-awaited new edition of the 
RCA tube manual has now been pub¬ 
lished* The RC-16, as the new book is 
called, was put on the market at the 
beginning of December. The present edi¬ 
tion js the first since 1939. 

In addition to greatly expanded cover¬ 
age in its regular sections, the new edi¬ 
tion presents information on new de¬ 
velopments in FM, up-to-the-minute 
technical data on miniature receiving 
tubes, and installation and application 
information on the latest model tele¬ 
vision broadcast receivers. 

The sections on tube and circuit 
theory have been expanded to 65 pages. 
The Circuit Section, illustrating a wide 
variety of electron-tube applications, 
has been thoroughly revised. The com¬ 
plete Receiving Tube Classification 
Chart has been brought up to date. In 
this quick-reference chart receiving-tube 
typps are classified by cathode voltage 
and tube function, and types with sim¬ 
ilar characteristics are grouped. 

Formulas and examples for the cal¬ 
culation of power output, load resist¬ 
ance, and distortion for Al, AB-1, AB-2, 
and B classes of service have been in¬ 
cluded and cover both single-ended and 
push-pull amplifiers using either triodes 
or pentodes. 

New application data including cir¬ 
cuits on ratio detectors, discriminators, 
limiters, and multivibrators are present¬ 
ed. 

List price of the new RCA Receiving 
Tube Manual remains $.36. 


r—GOVERNMENT SURPLUS— 

If you chnnot get to the Government 
Sales of War Surplus Radio Equipment, 
the next best thing to do is to huy our 
SPECIAL $25.00 GOVERNMENT RA¬ 
DIO SURPLUS ASSORTMENT. 

We huy large quantities of these items 
all over the country, divide those items 
we don’t have 4n large quantities into 
choice assortments for which we know 
you would gladly pay $25.00 if you 
could see them. 

On a deposit of $5.00 we will ship you 
COD (balance $20.00) freight collect, a 
large quantity of Government Surplus 
Radio Items subject to your inspection. 
If, after inspection, you are not more 
than satisfied, return to us, freight 
charges collect and all it will have cost 
you will he freight charges one way. 
We will then refund your initial pay¬ 
ment of $5.00. You should he able to 
dispose of a few of the items that you 
may not need for the entire cost. 

This is the cheapest way we can sell 
you War Surplus Radio Material. Our 
warehouses are filled with thousands of 
choice Government Surplus Radio Items. 
Lot of them we do not have in sufficient 
quantity to advertise nationally and the 
cost of inventorying, itemizing, corre¬ 
sponding, etc., would only increase their 
cost to you; therefore we make this 
offer. If you wish to mention a few 
items you desire, we will endeavor to 
include them in the assortment, 

THE ABEU DISTRIBUTING CO. 

7 E. Biddle Street, Baltimore 2, Maryland 
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TEST CRAFT Instrument Co. PtoadHf p/ttaents 

THE NEW MODEL TC-48 


COMBINATION 
TEST SPEAKER 


A Hish Quality Instrument At An Unbelievably Low Price! 



B 

ariE!\ 

JTj i-il] 

m —! 



SPECIFICATIONS 


RESISTOR CONDENSER TESTER: 110 Volf A.C. power source for basic indica¬ 
tions of either shorts and opens in both resistors and condensers. Leakage indica¬ 
tion for condensers only. 

CAPACITY SUBSTITUTION: 7 capacity values available, .001, .01, .02, .05, .10 
at 600 volts and 30 mfd. and 50 mfd. at 150 V. Provides substitution of by-pass 
coupling and electrolytic condensers. 

RESISTOR SUBSTITUTION: 6 resistance values available. 400, 50K. lOOK. 500K. 
2 meg. and 5 meg. at i /2 watt. Provides substitution of grid bias and other types 
of resjstors. 

OUTPUT METER: Neon type of output indicator for receiver alignment. 
UNIVERSAL AND SUBSTITUTION SPEAKER: Fleld:~500-I000-I500 and 2500 
ohms at 175 ma. Speaker:—Permanent magnet type. Voice Coil:—2.8 ohma. 
Input:—Single or push pull. 


THIS UNIT COMES HOUSED IN A RUGGED, BATTLESHIP 
GRAY, CRACKLE-FINISHED, STEEL CABINET, COMPLETE 
WITH FULL OPERATING INSTRUCTIONS, READY TO OP¬ 
ERATE ON 110-125 Volu A.C., 50-60 Cycles, SIZE: 7''xll''x5'V 


Available at your regular radio parts 
jobber. If ;your Jobber connot supply 
you, send your order directly to us. 


A COMBINATION 
TEST SPEAKER 


plus resistor tester 
plus condenser tester 
plus resistor substitutor 
plus condenser substitutor 
plus output meter 

No need to carry the speaker to your shop 
in servicing any radio from the small 
midget to the most elaborate console. 
Any output tube or tubes can be matched 
simply by rotating input switch to tube 
listed and rotate field switch for proper 
impedance and proceed with testing. 
External voice coil connection permits 
testing of set speaker to determine if 
output transformer is open or shorted. 

A MUST FOR EVERY RADIO 
SERVICEMAN AND ENGINEER 

$2750 

NET PRICE 


A/our ■(lire.lle.ltle ^ot IMMEDIATE SHIPMENT 
TEST CRAFT INSTRUMENT CO. 


42 WARREN STREET 


NEW YORK 7, N.y 
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"The Klf for NO TECHNICAL KNOWLEDGE " 
the Millions" REQUIRED FOR ASSEMBLY! , 



All Transvision 12" STANDARD Kits 
can now he had equipped with superb 
FM RADIO at the extra cost of only 

(Not to be confused with De Luxe model which has continuous tuninsr) 




12" TELEVISION KITS— 
Standard and DeLuxe Models 
Picture size IVj times larger than With lO* 
tube ... A big 76 square inch picture! 
Sharp, steady picture achieved with advanced 
Transvision television circuit. Pictui^ has re¬ 
markable brightness even in lighted room (no 
darkening of room is required). IDEAL FOR 
HOME or COMMERCIAL INSTALLATIONS. 

12" TRANSVISION TELEVISION KIT . . . 
Standard Model . . . FEATURES: 12" picture 
tube . . . Picture size iVi times larger ftian 
with 10" tube . . . RF Unit designed for 13 
channels: factory wired and pre-tuned for 7 
channels (no areas have been assigned more 
than 7 channels ; however if desired, up to 6 
more channels may be added at very nominal 
cost) . . , 4 me bandwidth for full picture 
definition . . . High fidelity F. M. sound repro¬ 
duction . . . picture size 75 square inches . . . 
9000 volts second anode potential for bright¬ 
ness and contrast . . . maximum picture, 
sensitivity (better than 60 microvolts) . . . 
22 tubes and 12" picture tube, antenna, lead- 
in wire, etc. (Cabinet extra, if desir^). 

LIST $289.00 

12" TRANSVISION TELEVISION KIT . . . 
DeLux'C Model with Superb Built-in F.M. RA¬ 
DIO. Same characteristics as the Standard 
Model, plus the following ADDITIONAL 
FEATURES : — 60-216 me continuous tuning 
. . . Covers- the entire F.M. band and alt 13 
television channels . . . Cut-off switch elimi¬ 
nates unused tubes when set is used only as 
F.M. receiver . LIST $359.50 



12^ KIT (Table Model) 


ALL TRANSVISION KITS ARE COMPLETE 
—Nothing more to buy 1 ... All Transvision 
Television Kits are COMPLETE with all 
tubes, including picture tube, wired and pre- 
tuned RF units and 1^*8, high gain folded di¬ 
pole antenna with 60 ft. lead-in cable, wire 
and solder. 

TRANSVISION TELEVISION CABINETS 
Beautiful, sturdily built eabiheta with hand¬ 


some rubbed wood finish. Fully drilled. 

12" Table Model Cabinet . LIST $14.93 

12" Console Cabinet with compartment for 

record changer . LIST $65.00 

7" Table Model Cabinet . LIST $32.50 


TRANSVISION ALL-CHANNEL R.F. UNIT 
FACTORY PRE-WIRED and TUNED ... For use 
In Building your own custom-made television re¬ 
ceiver . , . for any 7", 10", 12", 15", or 20" Kit. 
Transvision all-channel R.F. unit is factory pre¬ 
wired and tuned for 7 channels* #(covers all chan¬ 
nels in lower and higher bands in any single area 
operating presently or in the future). Average sen¬ 
sitivity 20 microvolts ; has R.F. stage before oscil¬ 
lator : complete with 3 tubes; 1-6AK5. 1-6AK6, 
1-6C4; input impedance—300 ohms, balanced to 
ground. Size—9%" deep, 4%" high, 6%" wide, 
•NOTE: No single area is scheduled for more than 
7 channels. However, 6 more channels can 1^ added 
to this unit, if desired, at nominal factory cost. 
It is not expected that thc.se additional 6 channels 
will be required for several years ...LIST $37.95 
Same R.F. Unit, plus FM Band . LIST $47.95 



all-channel r-f unit 


TRANSVISION FEATHERWEIGHT 
SOLDERING IRON 

NOTE THESE NEW, REMARKABLE FEATURES : Weighs only 
3 ounces (without the cord) . , - Delivers working output of 200 
watt iron at fraction of current normally consumed by heavier 
irons . . . Heats up in 20 seconds . . . Finger-tip button control 
. . . Cool grip . . . Retains heat (with switch off) up to one min¬ 
ute . . . Featherweight permits long periods of soldering without 
fatigue . . . Economical—intermittei}! control feature prevents 
tip corrosion and necessity of frequent cleaning . . . Long, thin 
tip permits soldering in tight corners . . . Tips are interchange¬ 
able to suit work at hand . . . For operation on llOV, 60 cycles. 
Complete with 6" volt transformer . LIST $13.95 



Featherweight Soldering Iron 


All prices listed above are 5% additional west of the Mississippi. All prices are fair traded. 


See your local dis¬ 
tributor or for further 
information write to 
Dept. R.C,~ 




TRANSvisioN. Inc. 

385 NORTH AVE.. NEW ROCHELLE. N. Y. 
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TELEVISION STEPS OUT! 

(Continued from page 108) 


now plowing into the ground thousands 
of miles of concentric or co-axial cable 
capable of carrying televised images 
from coast to coast and making possible 
networks similar to those that have 
been spun by radio stations into a gi¬ 
gantic web. Television images bound on 
highly directional microwaves over a 
series of towers from New York to Bos¬ 
ton. Later they will be sent from New 
York to Chicago—and beyond. 

The Federal Communications Com¬ 
mission has hitched its wagon to the star 
of television expansion and is cooperat¬ 
ing with broadcasters to develop this 
potentially gigantic service. With such 
a co-operative effort in full swing, there 
is no doubt that 1948 looms big for tele¬ 
vision. 

Although home television is the vogue, 
there is feverish behind-the-scenes ac¬ 
tivity in the motion picture industry to 
introduce theater-size television at your 
favorite movie house. In the East and 
Far West, it may happen early this year. 

The revolution that marked the end 
of the silent era of movies undoubtedly 
will appear insignificant to the advances 
in entertainment which theater-type 
television will bring to the screen of the 
average movie house. 

The march of television progress has 
begun; it cannot be halted; it Will not be 
stymied. Television is here! 



Sound Systoms • Tools 
Kits • Phono Equipment 
Tubes • Test Instruments 
Experimenters Supplies 

REGULAR SUPPLEMENTS 
KEEP YOU POSTED 

Catalog sent immediately upon 
request. Price and Data Supple¬ 
ments, issued regularly, assure you 
of up-to-the-minute information— 
give exact and current data you 
need for profitable buying. Send 
the coupon today for this helpful 
buying service. 

BIG VALUES, LARGE STOCKS, 
FAST, DEPENDABLE SERVICE. 



FREE...SEND TODAY 


I RADOLEK CO.. Dept. C-I2S Z 

I 601 W. Randolph St-. Chicago 6. HI. | 

I Please send your Free Profit Guide CaialOK end ■ 
I regular Supplements. Z 

I i 

I Name . ■ 


SAVe AT RADOLEK 
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POWERFUL—COMPLETE 

SOUND SYSTEM 


FOR ONLY 







. . .;Vi s'- 




The Complete Moss P.A. System Includes: 

1 DELUXE 25 WATT AMPLIFIER I SHURE MODEL 7I8A “VERSATEX" CRYSTAL MICROPHONE 

2 POWERFUL 35 WATT REFLEX PROJECTORS PLUS 50 FT. OF CABLE, PLUGS, CONNECTORS, ETC._ 


At last, one single system, designed to meet the requirements of most indoor and outdoor instal ations, o ere ^ 

complete package at a sensationally low price. Check the specifications of this most versatile system. en c ec e 

values of the various components included. We know you’ll be amazed at this truly sensational vaue, ease no e ^ne 
of the items included are ^surplus**. All parts are standard and guaranteed. Like all other Moss Values this 
offered with the understanding it may be returned for full credit or refund if it does not meet with your c mp e e p 
proval after a lO-day trial. 

The complete Moss P.A. system will efficiently meet the following P.A. installation requirements: 

INDOOR* (D) Medium sUe skatiny rink (hi^h noise level), 

* . ■ OUTDOOR: 

<A) Large sir. aoaitoriom accommodating up to 5000 persons (low ^ accommodating up to 3000 person, (low 

(B) Medium sire dn.nce-noor necommodating up to 1000 persons (me- no.s. 


dium noise level). 

(C) Medium size Fiaht Arena Oiigh noise level). 


(C) SmaM stadium (medium noise level). 


Ampiifier Specifications 


TlTBEfl—2-6SCT. i-BW. l-5U40.^ 1-6NT. 
CHANNElv^ (3)—2-Mlc Gain 125DB. l- 
Phone 87DB. 

RESPONSE—10-12000 cydei plus or minus 
7DB. 

OITTPUT IMP.—2-4*8-15-500 ol:ni8 at both 
•'Speaker Terminals.” Strip or sOckeU. 
B andie s 2 microphones. 

OUTPUT PONVER—25 Watts 3% dlit. 35 
Walts peak. Hum level 57DB below oulPut. 
DUTY—CJontInuous—PROTEX.T:ION—t used 
2 arnp, slwv blow. 

CASE—Steel two- tone black and silver 
crurkle. Blue panel >Vhlte letter*. 
CAPACITORS—Oil couPllnK condensers and 
hermetically sealed electrolytic filter con¬ 
densers. 

SOCKETS—Output and rectifier sockets 
etoatite. 

DIMENSIONS—8^3 v 10 z 14% Inches. 
POW’Ell INPUT—i 10-125 Volts 00 cycles. 


Reflex Projector Specifications 
POWER (CONSERVATIVE)—35 
WATTS 

POWER (PEAK) —55 WATTS 
FREQUENCY RANGE—130 to 
5000 C.P.S. 

AIR COLUMN — 3 Vi FT. 

BELL DIAMETER— 15" 
PROJECTION — Yz mile 
DISPERSION — BO- 
IMPEDANCE— 8 ohms 
FINISH — Attractive two-tone crys¬ 
talline 


Microphone Specifications 


Model 718A "Versatex" is an ex¬ 
tremely versatile high-output dia¬ 
phragm type crystal microphone. 
The “Versatex*’. the versatile crys¬ 
tal microphone, is suitable for place¬ 
ment On table top, or other flat sur¬ 
face ; it fits conveniently in the palm 
of the hand for use as a hand micro¬ 
phone : and it may be used on a con¬ 
ventional floor stand. The **Versa- 
tex'*, the versatile crystal micro¬ 
phone, has typical semi-directional 
properties. The crystal used is a 
Bimorph unit with special process 
moisture-proofing. 


The Moss P-A, System comes complete 
with omplifier/ projectors, microphone, 
connectors, cables, plugs, etc. 


$ 
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10% deposit required with C.O.O. orders 

. MOSS ELECTRONIC DISTRIBUTING CO 

Dept RC-1, 229 FULTON STREET, NEW YORK 7, N. Y. 
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RADIOIVIEN'S HEADQUARTERS ll= WORLD WIDE MAIL ORDER SERVICE ! !! 



Min imam ordrr $3.00—All pricen subiect to chang*— 25% deposit with COD orders 

GENERAL ELECTRIC 
150 WATT 
TRANSMITTER 

Cost the Government $1800«00 
Cost to you $44.50!!!! 

I This is the famous transmitter used in U.S. 

Army bombers and ground stations, during 
the war. Its design and construction have 
.11 proved in service, under all kinds of 

nhi^r ^i entire fretiuency range is covered by means of 

rtf,*included. Each tuning unit has its own oscillator and 
f « ^ colls and condensers, and antenna tuning circuits—all designed to operate 

iU particular frequency range. Transmitter and accessories are 
tinisOed in black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted 
nnd iSnn specifications: FREQUENCY RANGE: 200 to 500 KC 

ncrii T operate on 10 and 20 meter band with slight modification). 

K'ltoT XT 4 "i* »®“*fxcite^ thermo compensated, and hand calibrated. POWER AMPLI- 
eirriiif c^^ss <7 stage, using 211 tube, and equipped with antenna coupling 

K antenna. MODULATOR: Class uses 

lonoV^ifSUPPLY: Supplied complete with dynamotor which furnishes 
cTTt «ii/ oo at/ instructions are furnished to operate set from llOV AC. 

21%x23xO^ inches. Total shipping weight 200 lbs., complete with all tubes, dyna¬ 
motor power supply, five tuning units, antenna tuning unit and the essential plugs. These 
from unused aircraft but are guaranteed to be in perfect condition. 

SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 166 MC. This 
4 v 4 '^”® enough for the Joint Command to make it standard equipment in everything 

i? 1 1 $2600.00. CryBtal Controlled and Amplitude 

Mi^ulated TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave 

gOM communication up to 180 miles of high altitudes. Receiver has ten tubes and trans- 
mittor has seven tubes, including two 832*s. Furnished complete with 17 tubes, remote 
onit, 4 crystals, and the special wide band VHF antenna that was designed for this 
have been removed from unused aircraft and arc guaranteed to be in Per- 
fect rondition. We include free parts and diagrams for the conversion to "continuously 
variable frequency coverage" in the receiver. 

The SCR622 complete with 24 volt dynamotor sells for only $37.95. The SCR 622 is also 
available with a brand new 12 volt dynamotor for only $42.95. 


AUTOMATIC WIRE STRIPPERS will strip up to lOOO wire# 
per hour, a handy tool for aiu’ scnice job—$3.52. Six Foot 
Asbestos Insulated Fl.at Iron Cord, one end hai a malo plus, 
the other end has a standard hst Iron socket. Your price—^SOe 
each or 10 for $4. 

Miniature pller set contains one of each of the foIlowluK: 
Needle note, flat nose, parrot nose, standard nose. All con¬ 
tained In a leatherette case. Your cost— $1.98. 

METER rectifiers — F ull wave, may be used for replace¬ 
ment. or In coniCruction of all types of test equipment— $1.25. 
Half Wave—90c. 

MICROPHONES—AU nationally known 
brands. Bullet crystal-“$5.45;. Bullet 
Dynan^le—$7.45; Mike Jr.-60e; Handy 
Mike—90c; Upel Mike—93e; SUTJRE 
T*17 MIKES, with push to talk switch— 
»9c. 

20 ASST'D COIL FORMS, tneludinff 11 
ceramic. 3 polysijrene. and 8 flber. all 
useful sizes—50c. 

VARIABLE CONDENSERS: 350 MMFD, 
5 KanK— $1.95; 4 ?ang— $1.49; 3 gang— 

83e; 2 gang—79c; 7.5 to 20 MMFD. l750v 
spacing, extra long shaft HamiOiirlund— 
69c; miniature variables, 25 MMFD—39e; 
50 M5IFD—I9e; 75 lkfMFl>--59c; 100 
MMFD— 69e; 140 MMFD—79c, 

FLUORESCENT LIGHT BALLASTS. Single 30 or 40 watt. 
$1.68; Dual 40 watt High Power Factor— 13175. 

HEADPHONES—Highest quality Signal Corps headsets with 
12* cord and Plug $1.25. 5' rubber covered patch-cords with 
phone Plug and socket—45e. 

BC-221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi¬ 
menter at the give away 
price of only $36.95. 




Six assorted POWER and AUDIO TRANSFORMERS, all new . $1.98 

Ten assorted R. F. Chokes including high frequency types . $ .35 

Five assorted AUDIO or FILTER CHOKES. $ .99 

One Hundred assorted RESISTORS ... . . . .. $1.95 

Ten new JAN CABLE CONNECTORS, including many popular types . $ 99 

Ten assorted WIRE-Wound BLEEDERS, 50 and 100 Watt, many with taps . $2.49 

Six assorted OIL FILLED CAN TYPE CONDENSERS, all with mounting brackets . $1.49 

Ten assorted METAL & BAKELITE KNOBS — (no wooden knobs) . $ .39 

Six assorted VARIABLE CONDENSERS, including butterfly types . $1.49 

The above nine n5.sor//n€nf5, totaling over $12.00 at the unbelievable 5argam prices listed; can 
be purchased together as one lot at a super-special total price of $9.95, a value so incredible 
that you will rub your eyes as you read this, our netV year get^acquainted offer. All merchandise 

guaranteed to he as advertised. 



SCR-274N COMMAND SET 

The greatest radio equipment value in 
history 

mountain of valuable equipment that in¬ 
cludes 3 receivers that use plug-in coils, and 
consequently can be changed to any frequencies 
desired without conversion. Also included are 
two Tuning Control Boxes; 1 Antenna Coupling 
Box; four 28V. Dynamotors (easily converted 
to llOV. operation); two 40-Watt Transmitters 
including Crystals, and Preamplifier and Modu¬ 
lator. 29 tubes supplied in all. Only a limited 
J quantity available, so get your order in fast. 
Removed from unused aircraft and in guar¬ 
anteed electrical condition. A super value at 
$20.95, including crank type tuning knobs for 
receivers. 


Weetinghouse 9 Amp. R. F. METER with special linear 

BCale . $3.89 

Outdated EVEREAIXY 90 Volt and iVj Volt Battery 
Pack. This is a unit larger than nn auto battery. Reg¬ 
ular price $12.00.* Your cost . $ 1.49 

Outdated BRIGHT STAR standard flashlight cells. 

Carton of 48 . $1.00 

1947 Edition Editors & Engineers Radio Handbook. 

Regularly $2.60, now. $1.79 

1947 Edition Amateur Radio Relay League Handlxiok. 

Regularly $1.25, now . $.89 

We are overstocked on the following RideFs Manuals 
Rider’s A. C. Calculation Charts (Complete coil and 
transformer design data)« Regular price $7.50. Tem¬ 
porarily reduced to . $5.00 

Rider’s Automatic Record Changers and Recorders. 

Regularly $9,00, now . $5.95 

ICA #1081 BLACK BAKELITE POINTER TYPE 
KNOBS. Regular List 20c each 25 for $1.00 


RT-1579 consists of a three stage (cascade 6SJ7’s and 6F6 output stage) high gain, high fidelity amplifier with 60 cycle, 
llOV power supply on the same 13^xl4^^ chassis, which is protected by a substantial steel cover over tubes and 
parts. Made by Western Electric with typical quality components such as a husky power transformer and oil condens¬ 
ers, this unit is obviously intended to give years of trouble-free service with no more need for repairs than a tele¬ 
phone. Disconnecting one wire each, from the special input and output filters, will result in as high a fidelity amplifier 
as can be obtained. Your cost with tubes, diagram and parts list included—$14.95. 

We also offer the RT-1579 with a Raytheon Magnetic Voltage Regulator already installed beneath the cover. Imagine 
an amplifier complete with tubes, built to Western Electric quality standards, and immune to line voltage variations 
besides, making it perfectly suited for the most difficult industrial, circus, carnival, or commercial installations, offered 
for a total price of only $19.95, our price for both units. 
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RADIOMEN’S HEADQUARTERS M^ORLD WIDE MAIL ORDER SERVICE ! !! 


AT LAST YOU CAN AFFORD A LABORA¬ 
TORY STANDARD MICRO VOLTER 


The famous Measuremente Corp. Mooel 78B, 6 Tube Laboratory 
Standard Signal Generator FOB Boontotli N. J-, that soid new 
for $310.00 net, is available in perfect condition for 26 to 60 
cycle, 116 V AC operation. Until now thia is the sort of top¬ 
flight lab equipment that discriminating buyers have only vainly 
hoped Would be released at a bargain price. Worth every cent 
the manufacturer asks, but available FOB Buffalo while our 
limited supply lasts for Only $79.95. 

Such companies as Admiral Corp. and John Meek, Inc., have 
ordered from us and repealed many times on these 78 genera¬ 
tors for use in their labs and production line testing. 
“REMEMBER THAT A STANDARD IS ONLY AS RELIABLE 
AS ITS MAKER.’ 



Model 78-a Standard Sig¬ 
nal Genaralor. Two Fre¬ 
quency Bandi between 15 
and 250 megacycles. 


TRANSMITTING RF CHOKES. 4 PIE, 350 Ma.—25e or 6 for 
SI.to. 

INTERRUPTION FREQUENCY COILS for super regen- 
erailve receivers or the treuieuuously popular h’M adapters for 
standard broadcast sets. Iron coie v^illi a resotianl frequency of 
50 KO-39c: Air Core. 100 KC— 29e. 

30 MC IF transformers, double slug tuned—25c VIDEO 
AMPLIFIER PLATE COILS—SlujJ tuned—25c. REMOTE 
CONTROL UNIT: Aluminum case 4x3x2' containing 2 po¬ 
tentiometers. triple pole switch. 4 knobs, gear mechanism, coun¬ 
ter and phone jacks 59e. 

MODULATION TRANSFORMERS—10 watt, metal case.OBe: 
30 watt, open-typo, $1.95*, 40 wall, cast aiumlnuiti ca»«, $2.95: 
Class ‘B” input transformers, cast dltiminum case. $1.95: 
Transceiver audio iransformer, 65c: Transceiver luoclumtion 

tiansformeri. 6 j«. . ^ 

LINE FILTERS—MOV—each unit contains tvro 2 mfd. oil tilled 
condensers and a 15 aiup. iron core choke. This filter Has In¬ 
numerable usee such as oil burner line filter, eic. A ten dollar 
Value for 98e. 




ALL THREE 
BIG BARGAINS 


2. RADIO HEADSETS 


1. AUDIO AMPLIFIER Tu^i 4 mlcroD?one 

inputs brought to jackj at rear pancL Various output im¬ 
pedances available at rear panel connections. Steel case 
with chrome handle#. 9^ long * 9' high * 6' deep. Tubes 
included. New In original carton. Shipping weight 1,5 Iba. 
SUPER special— $ 4.95 wnile supply lasts. 

Latest supersensItIve type 

with rubber earpieces. 

Every pair guaranteed perfect. $.50 per Pair OR 3 PAIRS 

FOR $1.00. 

3. HOME WORKSHOP AT BARGAIN PRICE 

Accurate and precise 2 speed guaranteed hobby lathe, the 
essential machioe for the home work:>hop. Sturdy enough for 
light production work or factory standby service. Supplied 
with 56' of belting for connecting to any available electric 
motor or power take-o(T, such as on a jeep or tractor. Also 
Included In this unbelievable ofTer are such accessories at a 
Vi' drill chuck with specially hardened tool steel Ja«-s. a 4' 
electric furnace high speed grinding wheel, a cotton buHlng 
wheel with a large supply of buffing compound, and a 4' 
Bteel wire scratch brush. Your cost $6.00. Solo export agent. 
Dlsrrlbutor Inquiries Invited. 


RTU63 7 tub© aropllhcrs conlalning 3-7P7. 1-7Y4. 3-7N7. 4 potentlomelen, numerous rwlsiori, Alter 
and bypass condenser#, filter chokes, power and audio transformer#, and six sensitive Plato relays. A mili¬ 
tary development that provided amazing stepless control proportional to correction required, fw 
ailerons, ruddel ind elevator. In the original application. A control amplifier of the ordinary type would 
deflect the rudder by some arbUruiy amount vUien the ihlp was blown OiT Itie course to port or aiarl>oura. 
The reiult would either be tliat the correction was Insufficient and the plane continued off course, or the 
correction would be too great. sUrting a series of tacking# that would greatly Increase fuel consumption 
and elapsed time In reaching the objective. Tills phenomenal unit, with it# 3 amplifiers and six 5000 ohm 
relay# In bridge clrculti. will accurately control any 3 operationa, related or unrelated, in minutely adjust¬ 
able uniquely quantllstive variations In either forward or reverse directions. 9'x7'x8' black crackle aluminum 
case. Brand new in original carton $12.95. or used $9.95. 

SCR-284 TKANSMITTER-RECEIVEK— This medium power transmit¬ 
ter and the accompanying 7 tube very sensitive receiver nre naturals 
for 80 or 40 meter operation (phone or CWK on either fixed stations or 
mobile applications. These units are brand new and come complete 
with 17 tubes, keyi microphonci 200 KC calibrating crystal and instruc¬ 
tions and diagrams for use with UP to 100 watts input to the final 
stage on 40 or 80 meters for either phone or CW. using vehicle or 110 
Volt power supply. Your cost .. $39.95 

GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 

terrific power —( 20 waUs) on any two Instantly #elected. easily pro-adjusted frequencies from 
435 10 500 Me. Transmitter uses 5 lubes Including a Western Electric 31$ A as AnsL Receiver use# 10 
tubes Including 955's. as Aral detector and osclllaior, and 3— 7117 a a# iFa, with 4 sluB-luned 40 Me. IF 
transformers, plus a 7Ht. 7E6 s and TFFs. In addition unit coniams 8 relays designed to pberate any 
sort of external equipment when actuated by a received signal from a similar set elsewhere. Originally de- 
sli 2 iie<i for 12 volt operation. P»>wer supply is tioi lnclu<le<l. as it U a cinch for any amateur to connect 
thii unit for llOV AC using any supply capable of 400V DC nl 135 MA. Tlie Ideal unit for use In 
mobile or iiatlnnary service in the Clllr-en's Radio Telephone Band where no license is necessary In¬ 
structions and diagram# supplied for running the RT-1248 IrenBniltler on either code or 'olce. ^ AM w 
FM transmission or receiJtlon. for use as a mobile public address #y»lem. as on 80 to 110 .Me. Fil 

receiver as a Facsimile iransmltier or receiver, as an amateur televlaion transmitter or receiver, for 
“I J. c«fu/ r.*ay hikiiw ror Oel«.r-Muell,r couni.r .ppllc.tl«,s. It «1U tor only $20.95 or too 
for $53 90 If desired for marine or mobile use. the dynamotor which will work on either 12 or 24\ DC 
and supply all power for the set Is only $1.5.00 additional. 



ARMY BC-312 COMMUNICATIONS RECEIVER 

This receiver covers the-frequency range of 1.5 MC to 18 MC In six direct reading 

Is driven with split gears to prevent backlash, has .4500 logrfng divisions Per ^nd wiln appr^imaieiy 

600 divisions on the 20 and 40 meter ham bands and 1000 divisions on 80 meters. Two 

the converter In this set give It a very high signal to noise ratio and maximum sensitivity, nutslandii^ 

features of this receiver are: BFO with pilch control send recelTe relay, jacks on Ujc front Pun^ r 

headphones and speaker output, and mike and key Inputs All lubes arc standanl 0 y>lt ‘ 

was designed to withstand rough usage In llie Held and for operation from veWcl^ while In 

It If ruggerlly constructed and contains a dynamotor power supply—Tour cost $49.9;>. vmiversion mi 

110 V AC l» available for . . ***-^*^ 

PE-109 32-Volt DIRECT CURRENT POWER PLANT 

This power plant consists of a Bosoline engine that is direct coupIH 
to a 2000 watt 32 volt DC generator. This unit ia ideal for use in 

locations that are not serviced by commercial liower or to run 

many of the surplus items that require 24-32V DC for operation. 
The price of this power plant is only $59.95. We can also suPPly 
y a Converter that will supply llOv AC from the above Unit or from 
any 16-32V DC aour'^e for $29.95. 

THE FOLLOWING DESIRABLE ITEMS IN ^ 
“AS IS" CONDITION AT SACRIFICE PRICES ^ 
TO MAKE ROOM IN OUR WAREHOUSE ^ 
FOR INCOMING STOCK. ^ 

947A One kilowatt high frequency transmitter. This relay controlled transmitter In^ ^ 

► eludes a 115V'. 60 cycle power supply, protected by 8 nu'*nHlc cliruit breaLc^s. that nione Is wonh j. 
more than the price we are asking for the whole ri«. even on io< ay # su.pliu lOiirket. On the front panel ^ 

are six 3*/$" GE or Weston niftters. Including 250 M.\, 50 MA. lOOO MA. _ ^ 

150 V AC and 1500 V DC at lOlH) ohms per volt for screens and plate. *riie — ' 

► rack-type 21' x 15' x 36' unit contains six amplifier and reciiher lubes a "le¬ 
gating over $60.00 at WA.-V current wholesal;; price#. Western Klectric s m ice 
to the governmeut was $1500.00. Shipping weight 500 lbs. Your cost at ilnse 
out prico . 
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BC'4l2 5' RADAR OSCILLOSCOPE. Easily converted to a first Hass lab. 
scope or to an excellent hiane television reeeiver Using the instructions in the 
August 1947 RADIO NEWS. Furnished witli a brand new .5BP4 for 

the television application or a brand new 5BPI for the scope applintlon 
Specify your choice. Sold at close-out price . $29.95 

► 5 INCH RECEIVER INDICATOR SCOPE. This unit, originally sold by West¬ 
ern Electric for $2500.90 includes a 13 tube teceifer wlUi 7 IF stages: 2 tube 

► multivibrator sweep generator: 2 tube sweep amplifier: video amplifier: 

pedestal Impulse and sweep generator, and 115 volt. 60 cycle supply with -- ^ 

2 X 2 for high voltage. EuuiPped with more than 15 tubea of the 43 originally used and iuciuOlog s ^ 
brand new scope tube In original carton. Makes a wonderful laboratory Instrument and Is better adapted 
for television than any other war surplus Item. Reduced close-out price. .. $39.95 ^ 



TRANSFORMERS—All types In «lock. AUTO«TRANSFORM- 
Ef.S; Steps up llOv to 220v. or steps down 220v to IlOv — $1.95, 
FIL. TRANS.; 6.3v. TO tmps.—$1.98: Universal Output Trana. 
8 Watt—89#; 18 Watt—$1.29: 30 Watl—$1.69. AJOlO TRANS- 
FORMERS: a Plate to S. Grid. 3:1— 79c: 8. Plate to P.P. 
Grid#—79c: Heavy Duty Class AB or B. P.P. Impiit#—$ 1.49; 
Midget Output for AC-DC sets 69c; M KE TRANSFO M£R 
for T-17 Shure miciophone. similar to UTC ouiiccr type—$2.00. 
Rtaneor SB or DB mike to line or grid — $1.95. 

POWER TRANSFORMERS—Half shell type. llOV. 60 cy, 
Centertat$ped IIV Winding. Specify either 2.5 or C.3V flla- 

Pkent when ordering. 

For 4-5 tube •eta—650V. 4 oMa. 5V & 2,5 or 6.3V . 51.49 

For 5 6 tulw lets—650V. I5MA. 5V A 2.5 or 6.3V . t.75 

For 6-7 tube 1*18—675.5’. 50.\IA. 5 . & 2 5 or 6.37 . 1.90 

For 7-8 lube arts 700V. 70MA. 5V A 0.3 or two 2.5V.. 2.35 

For 7-8 tube sell—700V. 70MA. 5 7 & 6.3 (25 cycle).... 3.60 
For 8-9 tube lets—700V 90MA. 5V-3A. 2.5V-3.5A. 

2.5-10.5A . 2.85 

For 9-11 lube lets—7007. I00.\IA. 5V Ad. .37-4.4 .. 2.85 

For 9-15 tube sets- 600V. If.P A. 5V A 6.3V . 2.95 

CONDENSERS—PAPER T<'BULAR 600 WV—.OOl. .002. .005 
—8c; .01. .05- 9c; 1— lOe .35— 23c: .5-36c: ELECTRO- 
LYTICS: 8mfd 200t 20e: lOmfd S'^v— 20c: 3ymfd 150v— 23c: 

20/20mfd tr»0v—35c: 30/20 I.^Ov r.omfd 150? —43c: 8mfd 

475*_34e: lomfd 350t— 65c: OIL CONDENSERS: 4iiifd 60Ov— 
49c; 2mfd 600v— 29c: 3X.linfd onOv 29e. 

FILTER CHOKES: 200. 300. 400. 500 ohm light duty—59c; 
200 oi 300 ohm heavy dirty—99c: 350 ma 35 ohm. maiie for 
U.9. Navy, fully shielded—$1.95: 75 ohm It^i ma — 25e or 25 for 
$4.25: "Mefisner type” tapped filter chokes—25e: 8 amp. iron 
core A filler- — 25c: Phok -roiulenser romblnatloti. ideal to re 
place any sixe speakfr field when Installlnc I'M ipeakers— 79c. 
110 V. CIRCUIT BREAKERS of Magnetic type: Follmvina 
Current Rating# In Stock; 12.5. 3. 4. 8 AmPs. Pleuae ipeciff. 
$1.95 etch. 

Seven Assorted l.F. Tratisformeri- $1.98: Five Asntd. Oscll- 
hi’or Colls 69c. 

SPEAKERS-PM dynamic |ype-4'^l.55: 5' $1.55: 6'—$1.95: 
8'—$3.95; 10'—$5.95; 12'—$7.50. 

SELENIUM RECTIFIERS—Dry disc type 14' by 1'. 1.2 
Amp. maximum, suttalil* for roirvertlng DC relays to AC. for 
supplying filament source lii portabje radios, coiivcrthig DC 
meters to AC applications, and also may be used In low current 
charger#- Me. 

5' "SO** RADAR. P.P.I. OSCILLOSCOPE, complete with 9 
lubes. ThU unit contains magnetic ilctlectlon yokes. Selayn mo¬ 
tor, and self contained’ llO V power pack designed to run on 
tlie A(? au:>ply on I.ST and PT boats. Various range* from 2 to 
80 miles. The mr>st satisfactory scofre available for navlgalioiial 
radar or panoramic ’elevlslon applleath>us. Uses 807 tube In 
final power stage that provides yoke (lefiecHnc current Voqr 

Cost . 539.95 

•SO*' RADAR ECHO BOXES. The perfect calibrated cavity 

wavemeter . $10.00 

LORAN INDICATOR OSCILLOSCOPE, Including 26 tubes with 

5' cathode ray tube. Goot. Instruction manual supplied with each 

of these . $37.95 

2' OSCILLOSCOPE complete witli tidies and brand new $9.95 


BUFFALO RADIO SUPPLY^219-221 Genesee St^ Dept. IC. BUFFALO 3, N. Y. 


Cable AdUreia: BUrr,AO 


RADIO-CRAFT for 


JANUARY. 


I 94B 


117 







































SENCO A Gold Mine of SAVINGS! 


FLM.A. GUARANTEED TUBES 

EVERY TUBE IN A CARTON 


955 ACORN TUBE 


Famout brand detector ainpllfler 
osciflator tube—Brand new 


19 


EA. 


lASGT 

1S5 

1T4 

1U5 

IV 

1L4 

2AS 

2A€ 

2X2 

3A4 

3Q5GT 

5U4G 

5W4GT 

5Y3GT 

SYSG 

SY4G 

5X4G 

6A7 

6A8GT 

6AC5 

6AC7 

€AK5 

6AG7/6AK7 

6B7G 

6C5GT 

6C6 

6C8G 

61)6 

6F6GT 

6H6GT 

6JSGT 

6J7GT 

6K6GT 

6K7GT 

6K7G 

6L6G 

6Q7GT 

6S7 

6U7G 

6V6GT 

6X5GT 

6SA7GT 

6SJ7GT 

6SK7GT 

6SL7GT 

6SN7GT 

6SQ7GT 

6SG7 

6ZY5G 

7B7 


.59 

.67 

.69 

.36 

.45 

.55 

.65 

.79 

.79 

.69 

.55 

.50 

,40 

.40 

.42 

.40 

.40 

.50 

.49 

.98 

.65 

.74 

.89 

.55 

.40 

.45 

.37 

.45 

.45 

.45 

.45 

.42 

.45 

.49 

.50 

.79 

.47 

.59 

.35 

.45 

.49 

.44 

.44 

.44 

.49 

.49 

.44 

.44 

.45 

.44 


Lots Of 
10 Ea. 

t 

Each 

Lota of 
10 E.i. 

.49 

7C6 

.44 

.35 

.55 

7C7 

.44 

.35 

.55 

7Y4 

.44 

.35 

.30 

7X7 

.44 

.35 

.39 

7AF7 

.44 

.35 

.49 

1 12A8GT 

.45 

.37 

.55 

12AT6 

.50 

.45 

.69 

1 12BA6 

.50 

.45 

.72 

12BE6 

.50 

.45 

.59 

12J5GT 

.49 

.39 

.50 

12J7GT 

.45 

.39 

.40 

; 12K7GT 

.45 

.39 

.36 

! 12K8 

.65 

.59 

.35 

12Q7GT 

.45 

.39 

.33 

i 12SA7GT 

.40 

.32 

.37 

12SQ7GT 

.40 

.32 

.37 

1 12SK7GT 

.45 

.35 

.45 

I 12SJ7GT 

.55 

.49 

.37 

24A 

.49 

.39 

.92 

1 26 

.39 

.30 

.60 

27 

.42 

.37 

.69 

1 41 

.40 

.35 

.79 

1 42 

.42 

.36 

.49 

43 

.54 

.49 

.35 

45 

.49 

.39 

A2 

47 

.49 

.39 

.29 

56 

.49 

.39 

.37 

57 

.45 

.39 

.39 

58 

.45 

.39 

.39 

71A 

.39 

.29 

.39 

75 

.50 

.39 

.38 

76 

.45 

.39 

.39 

77 

.35 

.27 

.39 

- 78 

.35 

.27 

.41 1 

80 

.40 

.38 

.69 

83V 

.99 

.89 

.39 

84/6Z4 

.45 

.36 

.48 

85 

.49 

.45 

.25 

25r.6GT 

.49 

.39 

.39 

25Z5 

.49 

.45 

.39 

25Z6GT 

.45 

.39 

.37 

35W4 

.43 

.40 

.37 

35Z3 

.44 

.35 

.37 1 

35Z5GT 

.43 

.39 

.47 

35L6GT 

.4 5 

.59 

.47 I 

50L6GT 

.50 

.45 

.37 1 

117Z3 

.55 

.45 

.39 

117Z6GT 

.89 

.76 

J9 

50B5 

.42 

.32 

.35 I 

32L7GT 

.59 

.49 


829 PUSH PULL $1.49 ea. 


Famoui Brand 6 Volt 4 Prong Auto Vibrator $1.19 ea. 


OUTPUT TRANSFORMERS 

50L6 . 45e ea. 3Q5 . 

6V6. . 5lVe«a. 

All Sturdily Constructed 


type 1 JO ftc iiii'uv uuii'ui.. .eve ea 

Medium lise 456 kc I.F. colls InPut output_49e ea. 


F TRANSFORMERS 


AC PHONO MOTOR 


PM 

PM 



tr 

PICKUP 

w\ 

[ 60 cycle $A3S 

V 115 volts ‘T 


Compl«to with Turntable 

1 mre NICdIE cup WITH 

1 rntt ^ach motor aid 

■ pickup 

SPEAKERS 


.$1.19 

6“ PM , 

. $1.55 

.$1.15 

8" PM 

. $2.75 

PM. .. 

_ $5.49 


X 6 . 

. $1.89 



F. P. CONDENSERS 

All Popular Makes Fresh Stock 


16 X 15 mfd at 460 w. v.69c ea. 

20 X 20 X 20 mfd at 160 w. v. 69c ea. 

lO X lo mfd at 460 w. v. & 20 mfd at 26 

w. V . . 

20 X 20 mfd at 460 w. v. & 20 mfd at 26 

^ V. . 

60 X 60 mfd at 160 w. v. & 25 mfd at 60 

w. V. . 

20 X 20 mfd at 300 w- v. & 25 mfd at 20 

V . 82c 


OAK RECORD CHANGER 


One of the most poc>ut»r Record Chanaer* 
In use todey. PUys 12—KT records or 10— 
12" records automatically—Fast chanjre cy¬ 
cle. Simple, foolprotif. compact, 2♦poet— 
noiseless motor. Peatherweisht crystal pick¬ 
up. 


‘15 


9S 


VOLUME CONTROLS 


250.000 ohms tapped with switch 3" 
shaft 

500t000 ohms tapped with switch 3" 
shaft 

meg: ohms tapped with switch 3" 
shaft EACH 

2 meg ohms tapped with switch 3" shaft 
600.000 ohms with switch 2^' shaft ...40c ea. 


44‘ 


BRAND NEW WILLARD 
« 20-2 2 VOLT 
STORAGE BATTERY & 

2 VOLT VIBRATOR 


Used In General Saectrlc model 
#530 charge A PACK Portables. 
Suitable for all Farm Badlo aeU. 
Both lets boxed. Indl- 
^idualfy priced. 

V« 


Battery alone _ 2,49 

Vibrator alone.99 



25% Deposit on All Orders—Bal. COD. 
All Prices F.O.B. New York City 
WRITE FOR LATEST BULLETIN 


SeNCO RADIO INC. 96 WARREN ST 

‘new YORK 7,NY 


I TELEPHONE 8EEKMAN 3-6496 


EASY TO LEARN CODE 


It li easy to learn or Increase speed 
with an Instructo^aph Code Teacher. 
AlTords the quickest and moat prac¬ 
tical method yet developed. For be¬ 
ginners or adraOced students. 
Available tapes from beginner's 
alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready—no QRM. 


ENDORSED BY THOUSANDS! 



The InstnictoKTsph Cede Teacher 
llternllx t.-ikea the piece of en oper¬ 
ator-Instructor and enables anyone to 
Icnm end master code wUhout fur¬ 
ther assistance. Thousands of successful operators have 
"ncquired the code" with the Instructoeraph System. 
Write today for convenient rents) end purchase Plans. 


INSTRUCmRAPHtOMPANy 


Piyi^ W FM TUNER 


4701 Sheridan Rd., DePt. RC. Chicago 40. III. 


Bright future for television is seen 
by Frank M. Folsom, executive vice- 
president of RCA Victor. ''By the end 


SPECIFICATIONS: An Oscillator-Mixer tuning the 88* 
108 MC. FM broadcast band. Permeability tuning-high 
"O". One V.H.F. miniature tube employed-output equals 
2 -and 3 tube combinations. No drift after 30 second 
warm up. Sensitivity below 10 uT/m. FMT unit requires 
X IH" space on chaisls-lcss than an FM tuning 
cotidonscr. Feeds into 10.7 MC or other I.P.'s. Dipole and 
aerial connections. Completely assembled, and calibrated. 
Connect 3 voltage wires and it is ready to operate. Don't 
be satisfied with a box tuner on your radio, or some 
gadget In your aerial for the best FM reception. Assemble 
your own FM receiver, or build the FMT Into j’our FM-45 
receiver, and operate on the new band. Set makers. Kit 
suppliers, and homo radio builders will find the FMT 
economical, and a time saver In producing a high quality, 
dependable FM receiver. Introductory price (leas tube) 
$6 50 postpaid. Tube extra $1.66. InstrucUons supplied 
with each unit. 

fsfab/fahed 1922 J-M-P Mfw Co 

ORDER today Zon e 10, IVI IIwaukee, ^i$c! 


of 194^,” he says, “it is estimated that 
there will be 750,000 television receivers 
in the United States. 


FREQUENCY METER 

(Continiied from page 69) 


Permeabilityi Type 


the calibrating oscillator. (If a 2.5*ino 
crystal is substituted, its even harmon¬ 
ics will fall at 6, 10, 16 me, etc., making 
it easier to check against WWV and 
other standards.— Editor) 

To measure frequencies in the ama¬ 
teur bands, use the vernier oscillator. 
Connect a short antenna to its output 
jack and loosely couple to the receiver 
input circuit. Adjust the oscillator for 
zero beat with the signal and read the 
frequency from the dial and multiply 
the figure by the order of the harmonic. 
If the signal is not in the range of har¬ 
monics of the vernier oscillator, use 
the calibrating oscillator to adjust to 
zero beat. If the frequency is below 
3.4 me, compare harmonics of the cali¬ 
brating oscillator with the fundamental 
or harmonic of the vernier oscillator. 
Higher frequencies are measured by 
zero beating with the fundamental of 
the calibrating oscillator and compar¬ 
ing its harmonics with those of the ver¬ 
nier oscillator. For example: Assume a 
frequency of 5.125 me; not in the har¬ 
monic range of the vernier oscillator. 
Adjust the calibrating oscillator to zero 
beat. Its second harmonic, 10.250 me 
with the third harmonic of the vernier 
oscillator when it is set at 3.4 me. Other 
harmonics of both oscillators may be 
used if care is taken not to confuse them 
and thereby misread the result. 

To measure the exact frequency of a 
nearby transmitter, connect a short an¬ 
tenna to the jack from the appropriate 
oscillator, to pick up the signal jack. Use 
phones to indicate zero beat between 
signal and oscillator. Determine the fre¬ 
quency by zero beating with "the funda¬ 
mental or harmonics of the vernier os¬ 
cillator or by combinations of beats be¬ 
tween the oscillators in the instrument 
and the transmitter harmonics. 

The unit can be used as an unmodu¬ 
lated signal generator by using the 
calibrating oscillator and coupling to 
the desired circuit. Close coupling to a 
load does not disturb the calibration. It 
can also be used as an audio frequency 
generator by producing beats between 
any two of the oscillators. The voltage 
output is taken from the phone jack. 
The signal level will be low but is usu¬ 
ally strong enough to be useful under 
most conditions. — B. J, CederqvisL 
OH2NL 


FCC License Learn Radio 


How to prepare for theory exam 
in four weeks. COPYRIGHTED 
METHOD OF STUDY FREE. 

# 

WRIT£ 

BOND RADIO 

BOX 41, STEUBENVILLE, OHIO 
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SPRACUE TRADING POST 

- ■ . k 


SWAP—BUY 
OR SELL 


FOR SALE^M«is«ne>r, 150B tratismltt»r 
complete with exciter, lubes, colls, manu* 
all. accessories and spare parts, phono and 
cw 150 watts output, ready to go, in per¬ 
fect xvorklnK order. $275. D. C. Smyth. 
WlUOE. 14 Norwood St., Portland 5, 51 o. 


FOR SALE-'BC342-N a-o receiver like 
Hew. $60; Neat l.'iOw. c-w transmitter and 
power supply coljs for 20, |100; CML 2 
meter converter and power supply, $30; 
converted 8CR522. 2m transmitter and 
power supply, $38. layman C- Willard. Jr., 
NN'YDQB, 937 Dolling Avc.. Norfolk. Va. 


WANTED—Utah Add-a-unll transmitter 
bits, will consider separate units or all 5 
coinplelc. Jack D. Clement, Jr,. W6NTU. 
6612 Andasol Ave.. Van Nuys. Calif. 


for SALE—Component* of ham station. 
fix-28 recelfer. $150: National NTX-SO 
transraltler. $70: ^20.R welven $40; 
Supreme scope. E. Hairla, \\9lvNK, 3319 
Cataipa. Chicago 25. 111. 


FOR SALE—fiUghtly used Postwar Halil- 
crafiers 8-38 receiver In A-1 shapes $10, 
C. J. Johnstwi, 605 B. Second Avo,, 
511tchell, 8. l>ak. 


WILL TRADE— New Mallory 6.44?, 1.5 
amp. output dry-disc rectlfler. Want meter 
size rectlfler or low range a-c meter. Also 
have telegraph vlbroplex and Morse tele- 
■graph tranimliter. both needing some re¬ 
pairs. for Uade, A P Nielson. 1521 W, 
G2nd St.. Seattle 7. Wash. 

FOR SALE — National HDO receiver 
RaS- 3. rack mounted with power supply 
and speaker in 40' open frame rack. Have 
9 sets of colli 50kc to SO.OOOkc. $75 f.o.b, 
C. H. Campon. WSUVC. 3413 Owynns Falli 
Parkway. Baltimore 16, 5Id. 


WANTED -Inbred international code prac¬ 
tice tapei for aulomatlc photoelectric key- 
er. Edwin Conrad. 900 Guy Bldg.. 5U<U- 
ion. Mlsc. 

FOR SALE—Hallicrafters SX-28 rccetvsr, 
with matching speaker In new condition. 
$175 F.O.B. Robert Wickham. Route 1. 
UeloU. Bans. 


FOR SALE— Precision 920P tube and let 
tester. Vomax VTVM crystallner signal 
generator, sot of Rider's Manuals, battery 
charger and volltrfunmeter, all nearly new. 
In perfect condition. $300. Harry Altman. 
8989 Coolldge Ave., Culver City. Calif. 

FOR SALE— HalUcrafleri receiver 8-41-0 
like nesv; 6 tube ac-dc superhet tube In¬ 
cluding rectifier tube covers. 550kc to 300 
megacycle! In 3 bands. 130. L. l^atterroan, 
Jr.. 211 Moliawk St., Utica 3. N. Y. 


WANTED— Old Issues of 5lDdem Electric. 
Popular Electricity. Q.S.T. 1919 and 1920, 
Cash or will swtp for other Old Issue*. J. 
T. Upani. 157B Leverett St.. Boston 14. 

FDR SALE— Two new BC348-N army radio 
receivers converted to a-c current with 
matdted ipeaker In cabinet. $80 ea. Perfect. 
Boscoe J. Bailey. Weiton. W. Va. 


FOR sale— FB 7XA with National pre¬ 
selector and power pack, 80-40-21-10 band- 
spread: all new bypass and filter conden- 
•evs. $45. Wilbert Schwark. W91HG. 193 
West 12th St., Fond du Lac. Wise. 


FOR SALE— Q.I. Dual speed home record¬ 
ing mechaHlsm. turntable, recording head, 
pickup head but levi amplifier, $25. Used 
otily few times. 8.^ Graham. RFD No. 1, 
JLincoIrr Park. N. S. 


WILL TRADE—New HaTllcrafters 8-36 
FM-AM. covers 2 i C meters, comb from 
27.5 me to 143 me in 3 brands with tubes 
and shock mounting less speaker. Want 
goo«l camera In like condition as I^iea. 
Kodak 5!cdaHst 11 or good reflex camera. 
E. G. Kfatner. 3112 "D’* Berkley Drive, 
Philadelphia 29. Pa. 

FOR SALE—Stewart'Warner cabinet radio. 
8 tubei. chassis and speaker only, $30 
C.O.D. or will trade for l'B7 ntt. Frank 
Bou, 3131 N. Perch St.. Philadelphia 33. 
Pa. 


Cut yourself a bigger slice of the profitable 
business of minimizing radio 

INTERFERENCE from FLUORESCENT LIGHTS 



Thanks to the Sprague IF-37 Inter* 
ference Filter, it*s easy to cut radio 
noises caused by fluorescent lights 
to the vanishing point. There's a 
lot of profitable service business to 
bex>btained in this field — and one 
good way to get it is to display 
this big Sprague easel 
card on your counter. 
The card contains six 
IF-37 Filters and tells 
customers how they 
effectively reduce radio 
interference from fluo¬ 
rescent lights — even 
the kind that is con¬ 


ducted through power lines to 
remote fixtures. 

Order a supply of filters and 
cards from your Sprague jobber 
today. Cash in on this fast-grow¬ 
ing business. One Sprague IF-J7 
Filter installed according to di¬ 
rections on each fluorescent fix¬ 
ture does the trick. And, in addi¬ 
tion to selling IF'37*s to custom¬ 
ers, don’t fail to use them to 
filter fluorescent lights in yout 
own store, thus assuring better, 
quieter radio and television dem¬ 
onstrations! 


Sprague IF-37 Filters Are Underwriters Approved 


FOR SALE—Factory wlr«d and aligned 
television I f. containing both picture and 
uound cliannels; postwar design using 2 
6BA6‘8. 2 6AH6's. and 2 6AL5'8. $32.50. 
Hartland B Smith. W8VVD. 467 Park 
Ave.. Binning hero. Mich. 

FbR SALE—Preamplifier for Caltron 300 
or 30l phono pickup, complete with 7F7 
tube and Instructions for connection to any 
ampliflor or radio. $5. Donald Wentworth, 
It.F.D. No. 2, Franklin. Nebr. 

FOR SALE— Complete NC*100 ASD radio 
receiver, range 2v0 to 400 kilocycles and 
1300 to 30.000 kllcxyclei; power supply 
il5v, 50 Or 60 cyclei. or 25 O'cles; excel¬ 
lent condition. $120. Otbriel Cesietta. 
352 8. DuQuetne Ave., Duquosno. Pa. 

WANTED—B & W 160 meUr HDVL. KW 
swing link coll. H. A. Davison, W9VFF. 
115 Bensyl Ave., Danville. III. 

FOR SALE—Minerva tropic mister, 8 tube 
2 band radio receiver; tuning ranges. 550 
to 1600 kc. 5.6 to 18 me: totally enclosed 
In gray metai cabinet, perfect. $39 or will 
trade for teit equipment. Maxim Appliance. 
320 B. Central, Barlow. Fla. 

WANTED—Sargent receiver II. universal 
9.5 to 20.000 meters: slate condition and 
price. Panehen Moore, 1787 Flagler Ave., 
N. E.. Atlanta. Ga. 

FOR SALE—New 861 tube. 872, 805. 03Z. 
805, 830. 03A and others; CTC hennetlcal- 
ly seeled transformers and chokes, new, 
not surplus. Want BC610 transmitter com¬ 
plete and working. Stale price delivered 
In York? also 6 propeller Pilch motors. 
Nebori K. Stover. \V3BBV. 1357 Hill St.. 
York, Pa. 

SELL OR TRADE — Pair of 2 meter trans¬ 
mitter-receivers, one portable end ono llOv 
BO with built-in ipeakoTs for standby and 
Western Electric handsets, never used. Also 
Motoretle motor scooter like new. Want 
Helilcrafters receiver and transmitter. W. 
T. Stripling, Box 912, Kermit, Texas. 


SELL OR TRADE—Two Jensen type D-151 
bass reflex Perl-dynamic enclosures, new lo 
original shipping cartons. Less than cost, 
or what have you! Bert E. Zietesch. 1340- 
143 W. Grand Avo., Wisconsin BaPlds. 
Wise, 


WANTED— SX-25. 8X^7 or simllir re¬ 
ceiver. Win answer all letter!. John S. 
Forrester. 230 W. TSlh St.. Now York 
24, N. Y. 

FOR SALE— TR-4 on 2 meters, worked 
over 150 miles for WIKLN. spare HY75. 
irY615 AC power supply hy Abbott. 6 
volts dc power suPbly. $50. McMorrow. 132 
Oakwood .\vc.. Troy, N. Y. 

FOR SALE—10^ original Vlbroplex Bugs, 
used but In excellent condition. $5. M. E, 
Kunkle. Box 81. Uerrlson City. Pa. 

FOR SALE —Instructograph. standard 
spring wound model with oscillator. 10 
tapes, headphonea, less batteries. $25. 
Maro Moiyneux. Jr.. 402 8, Conception SL, 
Mobile 21. AU. 

FOR SALE— naUlcraften 8X-24 with 
speaker, complete coverage 540 Kc. through 
43 5 Me. in A- 1 condition; aluminum ele¬ 
ments for 10 meter 3 element beam and 
home built R-9'34 leas coils. $90. John 
E. Horlon. Jr... 2407 Harriet St., Uacine» 
Wise. 

FOR SALE— nallicraftera sky champinn 
S-20R In perfect condition with W-B 
phones. $55. Maurice Ergang. 34 Hillside 
Ave.. New York 34, N. Y. 

WANTED— 342 or 348 receiver tn good con¬ 
dition and converted to AC operation. Julio 
Bellber Arroyo. % Pin American Airways, 
Inc., San Juan, Puerto Rico, 

FOR SALE — RAK7 communications re¬ 
ceiver with llOv power supply. $40. D. 3d, 
Perklni, 106 N. Perk Clrole. Elkton. Md. 

FOR SALE—IlaUlerafters. S-22R. new; 
will sell for $50. Uoyd E. Matter, 900 High 
St., Williamsport, Pa. 

FOR SALE — Broadcast monitor equip¬ 
ment including high quality speakers, 
aniDllflers. professional recorder, FM-re¬ 
lay receiver, etc. Wriie for list. George 
E. Beggs. Jr.. School I^ne. Warrington, 
Pi. 

FOR SALE—Webster-Chlcitro 80 wire re¬ 
corder with volume end recording level In¬ 
dicator. complete with rolcropljone and 3 
spools of wire. $140, or wliat have you? 
Nina Dodcnhani, Ricevllle. Iowa. 


Sprague Products Company, North Ac|ams, Mass. 

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF 
SPRAGUE ELECTRIC CO. 


FOR SALE— Hallicrafters SX-28 receiver 
excellent condition, $150. Chester M. 
Kuchessa, \V6BBV, 817 Jackson 8U, Al» 
bany 6. Calif. 


FOR TRADE—Patterson 16 Cboimunltt- 
tlon receiver with 5 band receivers; 535 
kilocycles to 37 megacycles (8 to 550) 
meters, all In good working condition. 
Need good signal generator and voltohm 
meter. John I*. Goncel. 713 N. Pelham 
Koad. Jacksonville. Ala. 


for SALE— Complete BC610 audio syt* 
tem speech amp-dnver-moduUtor lo rao<iu- 
late KW rig. also 8X25 receiver and 
450TLS- Want 100th*». 35T*i. George Paa- 
quale. 9421 Thornhill Hoad, Silver Spring, 
Md. 

WANTED—SX28A. Will trade NC200 In 
excellent condition and Pay dltTereno^ 
Chuck Boryvewlch. \V2G^^Q. 1066 Presi¬ 
dent St.. Brooklyn 25. N. Y. 

FOR SALE — RME-45 communlcattoni re¬ 
ceiver, $150. C. E. Wainpole, 1827 Pearl 
Bt.. Anderson. Ind. 

WANTED—Colls for 20-40-80 meter ham 
bands to fit BG610 exciter. Give price and 
deUll.s. C. H. Schindler. 103 Pine 8L, 
Perryvllle, Mo. 

FOR SALE—BC-701-A receiver, complete 
with 12 tubes. $35; also 1-150 d-c voll- 
meter. $1.75: dynamic speaker. $5; 58, 
35/51. 2A7. 2B7. 27, 80. 2A5 and 47 
tubes. $.35 ea. Uolyert Berles. 16106 Ked- 
icle Ave.. Harvey. 111. 

FOR SALE —Federal transmitter lenrlo 500 
watt C-w converted for 10 meter amateur 
band, with ail tubes. $150, and brand new 
Turner UOS dynamic miko on stand. $25. 
Ernie’s lUdlo. 402 N. 3rd SL. liamilton. 
Ohio. 


W A N T E D — Ham receivers reasonaijly 
priced, no surpliw. Best Radio Shop, 3349 
Fulton, Cleveland 9. Ohia 


FOR SALE—NCIOOX with 8-meter and 
Itr matching speaker, $75. W2BV11, 123 
Park Place. Schenectady. N. Y. 

FOR SALE—«iX-25 In very good condi¬ 
tion. Just completely checked. Want HRO. 
1946 model or older. Malcom N. Wiseman, 
216 Elm St. N. W., Washington 1. D. C. 

FOR SALE—New p<wl-war TrI-let 1621 
tube tester. $35; 7 volumes RCA service 
notes. 1931-1938. $6; and Clowh-Brenxle 
185 unimeler. In metal case, perfect, $35. 
Winter Sales & Service. Spooner. Wise. 


ASK FOR SPRAGUE CAPACITORS and ^KOOLOHM RESISTORS by name! 

'Tradnuark It«C. U. B. P»t OS. 
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TELEVISION PARTS and EQUIPMENT SPECIALS! * 


10" TELEVISION KIT 



A 6ne 10^ television kit which has been desiipned 
aroond a new 10' tube. We iraarantee this circuit 
to be the simplest to build and Kive results com* 
parable to the most expensive sets sold. 

• R F Unit wired at factory 

• 4.0 MC baiidwidth 

• 26.4 MC trap tuned I.F. transformers 

• FM Sound usintr a discriminator 

• Very stable hold circuits 

• More than 52 square inches of picture area 

• Price complete with all tubes, less cabinet, 

$184.50 

Above kit with cabinet, as illustrated, $210.50 


TELEVISION-CATHODE RAY HIGH VOLTAGE 

2000 volt D.C. Power Supply 

For an unbelievable low price, we can supply n com. 
pleteiy filtered television or cathode ray 2000 volt D.C. 
power supply. Why bother with bulky and dangerous 
60 cycle supplies or expensive A.F. power supplies when 
you can purchase a complete 2000 volt D.C. power supply 
(not a kit), ready to plug into the 110 volt A.C. power 
llnd; The ridiculously low price has been made possible 
by a fortunate Purchase of high quality coniponents. 
These units are brand new. completely tested and guar* 
anteed. Here are the advantages: 

• Low cost 

• 2000 volts D.C. at I ma. 

• Safe 

• Small sire 

• Completely wired and tested 

• Ready to connect to your television set or other 
equipment 

• Will operate from 110 volts. 25 to 60 cycles. 

PRICE . $7.95 

At small addltlohol cost, we can furnish these units to 
opiate from 110 or 220 volts D.C. lines or 220 volts 
A.C.—any frequency. Write for quotation, giving us your 
requirements. 


“FEATHERLITE”—TELEVISION ANTENNA 

Frequency modulation and amateur antennas. 
Ontstandinir Feature.^: Wide band response, 
Pre^tuncd (no lengrth adjustment required). 
Uses low power factor dielectric. 

Easy to install. Can be rotated to eliminate 
“Ghost” (multipath distortion) and obtain 
maximum directivity. Can be titled for correct 
polarization anf^le. All metal construction. Guy 
wire supports. "Featherlito" Dipole 
F. M. Model 88-108 MC PRICE $3.55 

Television Model 44-216 MC PRICE 4.45 

60 feet 300 ohm twin lead PRICE 1.65 


'TEATHERLITE” DIPOLE AND 
REFLECTOR 

Recommended for use where oatside in- 
Ruences such us heavy motor traffic and 
excessive interference, require a special 
antenna installation. 

Because of the desism of these Dipoles 
they will increase slgn.'il strength received 
from forward direction and attenuate 
noise and interference from the rear* and 
prove these features:- Optimum back to 
front ratio. Docs not require adjustment 
of antenna or reRector length. Rotates 
for maximum directivity. Attenuates In¬ 
terference signals. 

F, M. Model 88-108 MC . PRICE $6.25 

Television Model 44-216 MC. . PRICE $8.75 
Extra for 60' twin lead 300 ohm line.$1.65 


<*FEATHERLrr£” FOLDED DIPOLE 

Under special circumstances such as oper¬ 
ation at the limits of the service range 
and multiple antenna installations the 
“Featherlite” Folded Dipole antenna is 
recommended. It has all the features pre¬ 
viously mentioned plus the following: 

$00 ohm impedance to match standard 
transmission line, maximum transfer J>f 
energy, high signal output. 

F. M. Model 88-108 PRICE $4.45 

Television Model 44-216 MC. PRICE $6.95 


All Prices are 

RADIO DEALERS SUPPLY CO. 

WE SHIP 

F. O. B. 

135 Liberty St., New York, N. Y. 

ANYWHERE 

New York City 

Available, a large stock of radio parts, test eqaipmcnt, etc., at attractive prices. 

Write (or free catalogue. 

PROMPTLY 


C. FRANCIS JENKINS—TELEVISION ADVENTURER 

(Continued from page 34) 


TELEVISION 

ENCYCLOPEDIA 

by Stanley Kempner 

The first non-technieal reference book 
published on television in all its major 
aspects^ by a leading writer on televi¬ 
sion. 

Television Encyclopedia has 87 illus¬ 
trations, is 384 pages long. It includes: 

(1) Historical survey of television, 
marking the important milestones in its 
development. 

(2) Who*s Who of Television, Bio¬ 
graphical sketches of the leading figures 
in television's liistory. 

(3) Glossary of technical and trade 
terms. Television’s vocabulary. 

(4) Survey of television's m€rchandis< 
ing prospects, A valuable appendix. 

(5) Bibliography, Most extensive in 
print by far, on all types of literature 
in the field. 

Of special interest to those having a 
career or hobby interest in radio, tele¬ 
vision, electronics. Also, advertising, 
publicity, publishing, home furnishings 
(manufacturing, wholesaling, retailing). 

Invaluable as reference book for li¬ 
braries, schools, researdi agencies. 

Send $6.50 (plus 2% sales tax in 
N.Y.C.) for your copy now. 

Fairchild Publishing Co. 

8 E. 13th Street, New York 3, N. Y. 


man, of the de Forest television sub¬ 
sidiary. In July, 1929, he recommended 
that the drum type of scanner be 
dropped. The drum receiver, he said, 
caused the neon tube to burn out in a 
few hours, due to its being run at a 
very high intensity to compensate for 
the 60% loss of light in transmission 
through the quartz tubes. The com¬ 
mutator also introduced disturbances 
which had to be filtered out of the re¬ 
ceiving set, and was also subject to 
delicate timing adjustments. 

At about the same time, a prominent 
publicity engineer similarly attacked the 
work of the Jenkins organization as a 
whole: ‘T am perturbed at the progress 
made by others in the television field 
compared with that of the Jenkins 
organization: A year ago, at Lexington, 
Mass., I saw better pictures than Jen¬ 
kins shows today . . . The RCA 60- 
line pictures are very good, 
better in detail than the 
Jenkins pictures . 

All others are show¬ 
ing half-tones 
while we play 
around with sil¬ 
houettes . . . The 
work of Bell 
Labs, is far ahead 
of anything 
# 

J\\e pnsmdfic scanning disc, 
described on opposite page. 


we can dream of today ... The Jenkins 
prizefight film is years behind what 
others are showing; it is so poor that 
I shouldn’t care to invite newspaper men 
to see it. a . . It is only from true friends 
that you can learn the truth, so pardon 
my frank criticism . . .” 

In 1930 shortly after this frank de¬ 
nunciation, Jenkins was asked to design 
a new receiver. He submitted the old 
drum type with quartz rods, which 
would not be acceptable to the radio 
public. His career as an inventor, or 
rather as an up-to-date designer; was 
ended, and his frenzied efforts to “beat 
the field” affected his heart. In August, 
1931, it was reported that he was seri¬ 
ously ill, and that his life was despaired 
of. Three years later, after a lingering 
illness, he passed away. 

(Continued on follotving page) 
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The prismof-ic ring 

One important element in Jenkins* 
early apparatus deserves full descrip¬ 
tion here, since no clear explanation has 
been heretofore published of its nature 
and the method of its functioning; that 
is, the prismatic disc or ring. 

This consisted of a glass disc (or 
ring) of selected mirror plate, ground 
along its outer circumference in a grad¬ 
uated way. From one end to a point 
half-way round it had its base outward; 
from this half-way point around to the 
other end it had its base inward. The 
warp from one end to the other was 
gradual. A beam of light passing 
through this device, when it was ro¬ 
tating, was caused to oscillate, having 
its hinged action fulcrumed in the plane 
of rotation of the prism ring. The os¬ 
cillation was always in the plane of the 
diameter of ,the disc from the point 
where the light passed through the 
prismatic section. 

In effect, the prismatic ring was com¬ 
parable to a solid glass prism which 
changes the angle between its sides, 
‘‘giving to a beam of light passing there¬ 
through a hinged or oscillating action 
on one side of the prism while main¬ 
taining a fixed axis of the beam on the 
other side of the prism,^* to quote the 
inventor directly. 

A beam of light passing through a 
prism is bent toward its base. By mount¬ 
ing 2 disc prismatic rings so that their 
axes intersect at right angles, the beam 
can be bent both up and down, and left 
and right. Nearest the photograph to 
be scanned is the ring which bends the 
beam vertically, the other bends it hori¬ 
zontally. The second prism makes 100 
revolutions to one of the first. 

“For transmitting radio-pictures,” 
-said Jenkins, in his book entitled Vision 
by Radio^ “we slice up the picture 
(figuratively) into slices .01 inch wide, 
by sweeping the picture across the light- 
sensitive cell with these rotating pris- 
•matic rings. With each downward sweep 
the picture is moved .01 inch to the 
right, until the whole picture has crossed 
the celt . . . The cell converts the light 
strengths into corresponding electrical 
values ... In receiving, with the ro¬ 
tating prismatic rings we draw lines 
with a point of light across a photo¬ 
graphic plate, varying the density as 
this is done by reason of the varying 
strength of the incoming signal, 

“For sending radio-photographs the 
picture is projected with a magic lan¬ 
tern through 4 overlapping prismatic 
rings, 2 of which in rotation sweep 
the picture vertically across the light- 
sensitive cell, at the same time that the 
image is being moved laterally by the 
other pair of prisms. The light cell in 
its housing changes the different light 
values of the picture into electrical 
values. A rotating perforated disc be¬ 
tween lens and cell changes the direct 
current into interrupted direct current, 
which is then sent through the amplify¬ 
ing transformer,** 

The reference to “4 overlapping 
rings” means that for horizontal as 
well as vertical prism scanning each 
disc really consisted of 2 placed side by 



Espey Television Training Kit 

Learn television through this unique “assembly line ’ procedure. 
Modern circuits and postwar design make up-to-the-minute train* 
ing an absolute necessity. This ESPEY television training kit will 
help you understand and gain a working knowledge of TELE¬ 
VISION — the latest development in electronics. FREE with every 
kit—a new type of pictorial instruction book, giving easy-to- 
follow, step by step method. No previous knowledge of television 
necessary to build — and LEARN from—-this ESPEY kit. 


FEATURES 

IS tubes, including 15 miniatures, 

3 stage, stagger tuned pix i.f, 

21,25 Me sound ij- Trap tuned. 
Balanced FM discriminator. 

Portable—weighs only 17 lbs. 

Uses 3" louxost cathode ray tube. 
Magnifier makes 20 sq, m. picture. 
Can be aligned with ordinary test 
oscillator and V, T, Voltmeter, 


KIT INCLUDES: all i.f., power, block¬ 
ing oscillator transformers, * chokes, 
capacitors, resistors, controls; speaker, 
and sockets riveted into place on 
punched and welded chassis. All tubes 
^re easily*obtainable types available 
through Distributors everywhere. 

FOR FURTHER DETAILS 
WRITE TODAY TO: 



ESPEY MANUFACTURING COMPANY. iNC 


- 5 2 6. EAST 72"“ STREET-NEW YORK 2l»N,Y, 

Y.. ...... 



—WAR SURPLUS SPECIALS— 

—SCH OOLS—tX PERI M ENTERS—amateurs — 

SERViCE MEN. ETC. 

» 1—6 TUBE BEACON RECEIVERS—Incorporate* "U- 
pcrhetcrodyne circuit; Throe ganif planetary drtvo 
tunini: condenBora: 1-6K7 KF: 1-6SA7 Conv.-Osc. ; 
l.eSK7 IF; 1-6SF7 Dot.-1 at audio: A 2.25L6 » 
mitput. Proq. 200 to 400 KC. _ 

• THE TUBES ALONE ARE WORTH THE PRICE 

*SKEO. ^ 

Complete with tubes A in ffood operatinE con¬ 
dition ... S4.7S 

#2— 5.TUBC BEACON RECEIVERS— SftmO as above ex, 
crept tube line-up as follows; 1'6K7; 1-6SA7; l- 
6SK7; 1-6.SQ7; A 1-2807 dual pentode pwr. 

output, complete with TUBES A IN GOOD 

OPERATING CONDITION .. ... S3-95 

Jf a—MARKER BEACON RECEIVERS— 75MC.; 1-12C8 

St 1.12SQ7 tubes St SENSITIVE ADJUSTABLE 
relay— 4::loseB at 4 ma. St open* at 2 ma. May 
be used to cmntrol extefnat circuit* from re* 
ceived slgmala, or to control modela: open doors 
from a dlBianve. etc. 

• COMPLETE WITH TUBES A SENSITIVE RELAY 

A SPECIAL .. S2.95 

• ALL THREE UNITS HOUSED IN SMALL ALU* 

MINUM cabinets, 

25<% must accompany C.O.D. orders—ENCLOSE 
POSTAGE FOR PARCEL POSTS. 

E. L. LUTTRELL “RADIO*' 

-^ — CITY. ARKANSAS 


-RADIO & ELECTRONIC BARGAINS- 

Triple 75 olim T Pad 3 watts lonE shaft #L02 $1.49 
Weston T>'Pe 30l 50-0-50 ma # MU.... 3.49 

Hi Voltage Trans. I16v 50-60 c tn 12007 12 ma 

out ^T31 . . * • * • 

Writ* for additional bargains in parts 

signed by ROBERT 
G. HERZOG. 

f f „DepL C-R 


OmVcrsafi 


mversa/ 3e5«t9ice!E: 


365 Can.-il street. New York 13 


Walker 5.9642 


NEW LOW PRICES 

TUBES—SYSGT. .38. 35X5, 35W4, ea. 

TUBES—12.SA7. I2.«K7. 12507 . 

TUBES—^OB.*). 12ATe. 12BA6. 12DEG . 

SAPPHIRE PHONO NEEDLE (Lint S2.50). . . . 
KNOB KIT—20 Aast'd Set Screw St Sp. 

DIAL CORD KIT — 100 Ft. Asst’d St 6 SprlnKs 
RESISTOR KIT—lOO Asst'd 1/3 to I Watt.. 

BY PASS COND. KIT— 35 ABBt d .005 to . 1 . . 
filter condensers— 20-20 MFD. 150 V.. . 
SPRAGUE—IO-aO MFD ISO V. Fp Type.... 
RADIOS— .5 Tube *48 Model (Nat. Known).. 

Write Today for Bargain Bulletin 
RADIO DISTRIBUTING CO.. Pasadena 18. 


S .42 
.55 
.6S 
.99 
.99 
1.3S 
1.95 
1.95 
.44 
.55 
14.95 


Cal. 


side, overlapping, for optical correction. 
In the first prismatic rings there had 
(Continued on page 124) 


Coast-to-coast network television with¬ 
in 2 years is predicted by NBC execu¬ 
tive Frank E. Mullen. 
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RU-ieGF-n 

Transmitter & Receiver—12 Volts. (Do not confuse this with RU47GF-12 
which is 24 Volts.) 

Transmitter freqaency 3000^525 and 6000-9050 Kc. Frequency changes 
by means of plug-in coils. 

Receiver frequency 195*13,575 Kc. Frequency changes by means of plug-ia 
coils. 

Power output 12 watts on voice, CW, or MCW. 

Dynamotor input 12 V. DC at 10 amps.—output 435 V. at 143 Ma., well 
filtered. 

Mounted on rack about 13"r31" (transmitter and receiver shock-mounted). 

Haa receiver remote tuning control with cable, junction box. receiver switch 
box, test meter and cord, antenna relay unit, instruction manual, and all 
tubes. All coils Incflided. 

Shipping wetxht approximately 100 Ibi. 

We have but a few of these left and will sell them at this barxain 
price of . 


CP-II/ 
APS-15 

Contains following tubes: 13- 
fiSNT-GT’s, a-OSAT-GT’s, 1-5Y3-GT. 
1: 24 V. motor and blower (blower 
will operate on 110 V. 60 cy.), 4 
one megohm precision wire-wound 
resistors, 80-86 Kc. crystal, numer¬ 
ous other transformers, condensers, 
etc. Shipping weight approximately 
25 Ihs. 

Price . $9.95 


MD-22/ 


URA-TI 


MODULATOR 


Comes In metal carryinc case. Size up* 
proxlmately 7"xl2"xl$". Operates from 
6 or 12 V. DC or 110 V. 60 cy. AC. Was 
used by the Army as a source for jam* 
minx, by random noises, keyinx. or half¬ 
pipe systems. Contains 1—6SN7. 1— 
€V6. 1—OX.S, 1—2050. and 3—991 tubes. 
Has jacks for microphone, output 
monitoiinR^ or connection to transmitter. 
Hams, experimenters, or servicemen can 
easily modify this to ose as a Source of 
audio power. 

Price .$12.95 


AIR COMPRESSOR 

Made by the Cornelius Manufacture 
ing Company. This small compres¬ 
sor will pump pressure up to 1500 
lbs. per square inch. Compressor 
is 3-stage type air-cooled, powered 
by a 24 V. DC motor. This is one 
surplus item which your shop can¬ 
not afford to be without. Ideal for 
use with airgun, small paint spray¬ 
er, and numerous other applica¬ 
tions. 

This fine precision-built compressor 

only $12.95 ea. 


RADAR 
TRANS¬ 
MITTER 

T.39/APQ.9 

Contains many excellent 
parts for the VHF experi¬ 
menter such as a cavity 08 Cilla< 
tor using 2-RCA 8012 tubes rated 
at full output to 500 Me. Tubes are forced air cooled 
by 24 V. DC motor, which is easily converted for 
110 V. AC operation. Other valuable parts such as 
a pair ol 807’s, 2-6AC7, 1-931 and l'«AG7 tubes; 
ceramic switch, potentiometers, gears, revolution 
counter, etc. 

PRICE . $12.50 


RADIO TUBES 

We^re overstocked — 

we^re unloading 

each — $.35 


7C5 
7F7 
7Y4 
6V6 
CW-931 
30 (VT-67) 


each — .35 
each — .35 
each — .35 
each — .35 
each — .35 


(Hi-freq.4ow~loss base) 

6SN7 each — .35 

VT127A each — 3.75 

0Z4 each — .70 

12A6 each — .35 

1625 each — .35 

1629 each — .35 

All tubes checked before shipment. 
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2-METER BEAM ANTENNA 


Consists of 1 canvas bag containing 20 ceramic insulators 
each 3" long — dia. with screw-in type eyeleta* one 
covered wire 5' long, 1 covered wire 10' long, 1 covered wire 
35' long, 2 covered wires 25' long each, 5 covered, wires 20' 
long each, (all wires included have %'* thimbles and 6" 
connecting leads at each end), wire 150' long, (all of this 
is stranded copper wire covered with weather-proof insula* 
tion). Brand new, packed in original boxes. Can be useful 
to any ham, serviceman or experimenter. 

Each kit .. / O 


Portable or fixed, manually operated or can be used with beam 
motor, for use in 100-156 Me. band. Easily adapted for ham or 
experimental use. Contains tuning unit which matches output 
of transmitter to antenna, 18' steel mast with brass tube con¬ 
taining co-ax cable and fittings inside steel mast (OD color), 
“H” frame for holding dipoles, 3 sets (4 per set) dipole rods, 
compensator or sense antenna for ‘‘H” frame, 2 steel truncated 
cones used as antenna support and feed-through, 36Q degrees 
bearing indicator, and handwheel for rotating. Brand new 
packed in six boxes, total weight approx. 600 lbs. Limited 
quantity and in much demand. $ t J§ ”T«50 

Place order now. ^ / 


ANTENNA KIT 2A-264-126 




A 2-niet«r transmitter and receiver. ConUiina followinir: Pioneer 
Gen-E-Motor— 18 V. input. 450 V. 60 Ma. output; 65 watt— lO ohm 
resistor; 1 Mfd. 1000 V. condenser; 4—10W current relays; 4—7193, 
7—6SH7, 3—6H6; Eclipse Carbon pile type Tolta^e regulator; etc. 
Requires only slight modification for 2-meter operation. 

Price . $4.75 


UHF MOTOROLA 
ANTENNA 

Antenna for 27-42 Me. complete with matchino 
sectloni. 100 ft. amphenol tranemiulon line, 
ouy wires and B ft. shipping box AH 

as shown. Brand new . ea. 


ROTATOR MOTOR FOR YOUR BEAM ANTENNA 

24-33 V. AC or DC operated. Reversible—only 3 wires required. Approximately % RPM, 7056 to 1 gear reduction (no free 
swing). Powerful motor. Rugged precision gear train, and sturdy thrust bearing — will support and turn any ham beam. 

Weather-proof housing. Motors are easily converted into an FB beam rotator! Conversion data included. 

Rugged motor as piciured. .. .$ 9.95 • Same type motor only lighter constructed (not pictured) . . . .$ 8.95 

Either of above motors with antenna mounting plates welded on—34.00 extra. 

All equipment advcrtis^ herein is unconditionally guaranteed to the customers satisfaction to this extent: Return 

any item advertised within five days after delivery for full refund except transportation charges (both ways). 



130 W. New York St. 
Indianapolis 4, Ind. 


II of^ 

Jsed 1 


Unless Otherwise Stated, All 
Th is Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 


ect^^ 
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Announces 
LeoIonC Department! 

HEARING AID COMPONENTS 

These famous make units have many audio 
applications where space Is limited. 

• BONE CONDUCTOR RECEIVER. ScnslUTO dy¬ 
namic type, sulUbl© as PILLOW or MINIA¬ 
TURE SPEAKER or as CONTACT (musical 
Dick-up) MIKE. 2.95 

— crystal microphone. Sen- 

gltire diaphraKm typo. Small size 
O.D.. deep) Ideal for 
REGULAR or CONTACT MIB^ 
or as PILLOW SPEAKER. Rub¬ 
ber shock-intd. metal frame. Less 

houalns .. 69 

M UOET OUTPUT transformers. (IS/l^x 
One of the smallest made. HUh im¬ 
ped, to voice coil. Use in personal & portable 

sets intercoms, etc . . 49 

ALNICO V MAGNETIC PHONE 
UNITS. < US-30 headset replace- 
ment) Wide freq. response A sum- (il L 
dent volume for use as PM or PIL- \^ILP 
LOW SPEAKER; DYNAMIC or 

contact mike. O D., deep . 39 

MIDGET AUDIO CHOKES IS/IG" x x 
4500 ohms DC resist. Many uses: Alter. Imped, 
coupling, etc, . 49 



I rpm HAYDON ; 
MOTORS. IIOV. 

Ode. 2.2W. Many | 
timing applications. 
2-O.D.xm- . .. 1.95 ( 

250 RPM DELCO < 
MOTORS. 27v.DC.< 
.5A.O.D. 1%' X 3*4'. i 
ALNICO PM field. 

1.95 j 

.4 HP REVERSIBLE J 
turret MOTOR, t 
3000 RPM. 27V. DC < 
shunt field. 2.3A. 
O.D. 4 'x7'* .... 3.95 < 


POWER 

RHEOSTATS 

STANDARD 

BRANDS 



HANDY RADIO PARTS KITS 


r3_M 0 U L D E D 
B A K E L t T E CON¬ 
DENSERS. 50 asltd. 
.00001 to .2mrd, 200- 
600\W. CTearly marked. 

2.95 

4 — TUBULAR BY- 
PASS CONDENSERS. 
50 usstd. .001 to 2mrd. 
200 - 600WV. Standard 
bands . 2.49 

IS — WIRE-WOUND 
RESISTORS. 15 asltd. 
ohmagea. 5 to 20 watts. 

.98 


27—PRECISION 
RESISTORS. ± 1% 

wire • wound (Weston, 
Shallcroai. etc) 1 watt. 
10 asstd. 1.96 

28 — ROT A RY SE¬ 
LECTOR SWITCHES. 
Six asstd. Standard 
makes. Multi-deck & 
ceramic insuL .... 1.75 


TUBES; Perfect cond41<»> but In unsealed car¬ 
tons. Most types In stock at up to 80% otr lilt. 
Every tube guaranteed 90 days. 

*20. 27. or 4« . 29 

#42. 45. 75. 76. 77. 78. 80. 89. 5Y3. 6H6 or 

6K7 . 39 

#35. 36. 37. T9. 84. riY4. 6C5. 0F5. 6J7. 6U7. 

6V6. 6SA7. 68K7. or 12SK7 . 49 

#1A7. 1115, 1N5. 1R5. 6A3. 6U5. 6X5. 7A7, 

7C5. 7C6. 7Y4. or 50B5 . 59 

Get on our mailing list—Always something new I 

PROMPT EXPERT SERVICE ON ALL SPEAKER 
AND PHONO PICK'UP REPAIRS 
Min. Order $2.00—20% Deposit Required on All 
Order!. Please Add Sufficient Pottage. 
WRITE DEPT. RC*I 


MERCURY SWITCH.) 
lA @ llOV. SP8T. ( 
Silent action, non-In- { 
ductive. O.D. 

IH' . 39 < 

STEEL antenna! 
SECTIONS. 39^ 

O.D. Screw to- ) 
gather to any length. J 

Per sect . 39 ) 

NEON GLOW) 
LAMPS (GE) 1/25) 
watt. 115V. Min. bay. 
base. 

ea. .08; 15 for 1.00 ) 


HVY DUTY 
WIRE- 
WOUND 



TELEVISION COMPONENTS 

for 

DEPENDABLE 

performance 

TELEVISION TRANSFORMERS—Used in television re- 
ceivera. oscilloscopes, test eauipmeat and high 
▼oltage. low current power supplies. 


FREED 

NO. 

HV 

AC 

-VOLTS 

DC 

MA 

RECT 

V A 

FIL 

V A 

LIST 

PRICE 

r-950 

1700 

4 

2.5 

2. 



$10.25 

F-951 

2000 

2 

2.5 

1.75 

• 3 

.S 

$12.10 

r-952 

2500 

2 

2.5 

1.75 

1.2 

.8 

$13.35 


TELEVISION TRANSFORMERS — U»ed lor a pLote 
•upply in television receivers (12 and 15 inch tube) 


FREED 

HV 

CT 

RECT 


FIL 

LIST 

NO. 

Ac 

VOLTS 

DC 

MA 

V 

A 

V A 

V 

A 

PRICE 

r-960 

775 

225 

5 

3 

6.3 |I.7S 

6.3 

vr 

$14.80 

r.96i 

800 

300 

5 

3 

5 k 

12.6 

10 ct 

$30.75 


TELEVISION TRANSFORMERS 


FREED NO. I DESCRIPTION fUST PRICE 
F-970 Horixontal Blocldag Oscillator Tr. $4.50 

F-971 Vertical Blocking Oscillator Tr. $4.25 

r-972 Vertical Output Tr. lor Magnetic 

Deflection CRT $8.50 

F-973 Horizontal Output Tr. lor 

Electrostatic Deflection CRT $4.50 


Send for cofolog 


FREED TRANSFORMER 

DEPT. R 

NEW YORK 12, NEW YORK 


CO., 



72 SPRING ST 


C FRANCIS JENKINS 

(Continued from page 121) 


been a slight error, which was corrected 
by Jenkins by using 2 rings, (one with 
a plus error and one with a minus 
error) and cementing the 2 rings to¬ 
gether. 

The prismatic rings were not intended 
for radio movies at first, but for a high¬ 
speed continuous camera (as opposed to 
the ordinary intermittently moved film), 
and were so described by Jenkins at 
the Montreal meeting of the SMPE in 
May, 1920. 

The prismatic ring device was really 
a deflection apparatus, or, in other 
words, a scanner. It took the place of 
the scanning disc but was continuous 
in operation rather than intermittent. 
Jenkins was very proud of this device, 
because it emphasized elegance in the 
solution of scanning. Simply speaking, 
he used an ‘‘interposed variable prism‘* 
instead of a helical scanning disc. It 
was a very complete and technically 
elegant device even though complicated 
and expensive. 

Jenkins the mon 

The indomitable will and faith which 
C. Francis Jenkins always exhibited are 
clearly evidenced by his oft-expressed 
statement, “If a thing is very difficult, 
it is as good as accomplished; if it is 
impossible it will take a little time.” 

The same idea is shown in his treat¬ 


ment of two brilliant scientists whom 
he obtained from one of the great labo¬ 
ratories of the country. “They did not 
last long with us,” said Jenkins later, 
“because they spent too much time 
proving why it wouldn’t work instead 
of figuring how to do it.” 

He wanted his assistants to carry out 
his ideas implicitly, even when they were 
impractical or even impossible. He sur- 
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rounded himself in his Washin^on labo¬ 
ratory with young men and women, 
‘‘because,he said, “if Jenkins tells them 
it can be done, they believe it/' This had 
much to do with his final failure, for a 
few trained engineers in his employ 
might well have been able to carry his 
plans from an amateur to a practical 
status. 

However, he gave full credit to these 
idolizing assistants. After he had suc¬ 
ceeded in broadcasting radio movies in 
1929, he stated in his dedication of his 
book Radio Movies and Television, pub¬ 
lished in that same year: 

“This thing is done, the long pull is 
J ended. We are broadcasting radio-movie 
“ entertainment to thousands, and the 
credit, in no small measure, is due to 
the clever and charming young folks 
who have worked with me—Sybil L. 
Almand, Florence M. Anthony, Vera T. 
Hunter, John N. Ogle, Stuart Jenks, 
Paul Thomsen and Elwood Russey.” 

He was a man of- great vision, with 
the courage of his convictions, of in¬ 
domitable will and boundless energy. He 
loved his fellow men, and was in turn 
respected by all who knew him and loved 
by those who had the opportunity of 
being associated with him. But he had 
great defects: he was an amateur first 
and last, and to him inventions were 
playthings; he would not have others 
with him who might translate his de¬ 
vices into more practical form, but in¬ 
sisted that they be made by his “adoring 
assistants” exactly as he directed. Burn¬ 
ing with ambition, he admitted no 
thought of fault or failure, and when 
he had reached the high point of the 
old scanning technique, he could not go 
beyond. Others did. 

During his life span, he built the pro¬ 
totype of the moving picture projector 
now in every movie theater; he invented 
the spiral-wound all-pasteboard contain¬ 
er still so universally used; and as his 
contributions to radio and television, the 
foregoing pages will suffice. He was a 
member of the Franklin Institute, the 
American Association for the Advance¬ 
ment of Science, the National Aero¬ 
nautic Association, and was founder 
and first pi^sident of the Society of 
Motion Picture Engineers. 

Pasted in his Washingtori laboratory 
was the motto: 

“They said it couldn't be done, but he, 
poor fool, didn't know it and went ahead 
and did it!” 

which is another form of the common 
expression: 

“People saying it can't be done are 
constantly being interrupted by people 
doing it.” 

And, as Zworykin might have said: 

“. . . by people doing it better!^' 


The forefiroinK abstract ha« been obtained from 
Mr. Jenkins* thrw published books— {Vision by 
Radio (1925). Radio Movies avd Television (1929), 
The Boyhood o/ an Inventor (1931)}; from Pro- 
ceedings of the Society of Motion Picture Engi* 
neere: and from numerous other publications; 
but chiefly from data copied by the author from 
Mr. Jenkins* scrapbooks, by permission of the 
late Mrs. Jenkins, and through the kind inter¬ 
mediation of Miss Florence Anthony, former 
assistant to Mr. Jenkins and later companion to 
his wife. Many of the photo'praphs accompany¬ 
ing this article were likewise obtained through 
the courtesy of Mrs. Jenkins. 






WLEWSIOM 


IKOUSTRIES 


This Sensotionol Picture IF & Sound IF Strip developed by 
our engineering stoff ond enables you to build o 10"-12" 
15" - 20" Direct View or Projection Type Receiver with 
FM Sound Supplied with a 13 Chonnel RF Front End Unit 

PICTURE IF & SOUND IF STRIP 


PATENTS PENDING 

ChassiB 

Size 

4Va" X 13" X 5" 


The Front End covers channels 
from 44 to 88 mc/s and 174 to 
216 mc/s (13 channels). Matched 
antenna input for 300 ohm line. 
Tubes: 1-6J6 RF Amplifier 1-616 
Converter 1-616 Oscillator 


Contact Us for your 


$ 119-50 

DEALERS NET 

Local Distributor 


Bottom 

VIEW 


1. PICTURE IF STAGES 

Five picture IF stages ol am* 
pHfication and second detector 

2. SOUND IF STAGES 

Two IF stages with limiter and 
discriminator 

3. VIDEO STAGES 

Two stages of Video with o fre¬ 
quency response of 4.5 mc/s 

4. ONE D.C. RESTORER 

5. IF FREQUENCY 

Audio 21.25—Picture 25.75 


6. TUBES 

5—6J6—Picture IF Amplifier 

1—6J6—Picture IF Amplifier & 
Detector 

1-~6AU6—Ist Video Amplifier 
1—6K6gt—2nd Video Amplifier 
1*^—6 AUB**^Limiter 
1—6AL5—D.C. Restorer 

1— GALS—Discriminator 

2— ^BA6—Sound IF Amplifier 


Picture IF Band Width 4.5 mc/s 

• All the Above Circuits ond tubes ore contoined on 1 chossis. • Front End 
Unit on seporote chossis.e Both Picrure IF Cr Sound IF delivered completely 
wired, tested, tubed, ond motched reody for use. 


FRONT END 


TOP 

VIEW 
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Build fhis beautiful push pull 25 Watt am. 
plifter and save two-thirds of the cost. 
Every port supplied. RCA power trans* 
former, oil ftlled condensers, 4 tubes (one 
duol type). Tone control, output tronsformer, 
etc., excellent ftdelity, phase inverter, and 
chassis punched and formed. This amplifier 
is ideal as public oddress set or high 
quality phanagraph radio amplifier. Add 
postage for 20 pounds. 


A best buy in on amateur transmitter kit. Cir. 
cult uses latest post wor improvements, con be 
ossembled to cover 80-40-20-10 meters with 
25 Wott output. Comes complete with 80 meter 
crystal, speech amplifier, 80 meter coil, four 
tubes, cabinet, beautiful panel ond all ad¬ 
ditional parts needed less power supply. Blue* 
prints and instructions included. Power supply 
kit $10.00 additional. Add postage for 20 
pounds, 8 pounds for power supply. 


Complete KIT 

$1950 
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H E AT H KIT 

SIGNAL GENERATOR 


i 


KIT 



Complete kit to build a fine 
service instrument. Supplies 
fundomentols 150 KC to 30 
MC. Complete with beoutiful 
ponel, cobinet, tubes, controls, 
coils, blueprints and instruc¬ 
tions. SuDplics RF, moduloted 
R.F., ona AF. Build it yourself 
ond save two-thirds the cost. 
Add postaoe 



ACCESSORIES 

1 lOV power supply kit with 
24 volt filament, no wiring 
changes inside set, punched 
chassis and volume control 

^ . $5.95 

5" PM speoker with output 
transformer, motching heod- 

phone output. . . $2.80 

Dual receiver rack FT 277A with connecting 

plwgi . $1.00 

Shock mount for obove rock... . $1.00 

Single tronsmitler rock .... $1.00 


TRANSFORMERS AND CHOKES 

We ore preporing a catalog listing over 100,000 
tronsformers. Write (or list. Thousonds os low 
os 25c eoch. 


TS-16 APN Test sets sold only with ^ 
quantities of 50 or more Z 

^ oltimeters, eoch . ^89^® ^ 

'' PE-l JS AX 

POWER SUPPLY 

Componion power supply unit 
to the BC-223 transmitter 
and BC'31 2 receiver. Supplies 
500V ot 160 MA from either 
12 or 24 volt input. A beau¬ 
tiful unit, complete with re¬ 
lays, fuses, filters etc. Brand 
new, in originol $095 




TWO NEW HIGHS 
IN VALUE 

Kit model FM-7, a splendid, low-priced, 
self-contained table model Frequency 
Modulated Radio Receiving Kit 

Complete with < 
tubes, speaker and ' 
beautiful Bakelite * 
cabinet. The FM-7 < 
has a frequency re¬ 
sponse of B6-I lOMC, 
can also be used as ^ 
a TUNER with a 
^jj high quality ampli- 
j > tier. A phonojack 
is provided in the ' 
-7 rear of the chassis^ 

with^ double pole, double throw switch for' 
feeding signal to either the radio speaker or 
to the phonojack. An additional jack tor con¬ 
necting extra loud speaker Is included. The ^ 
R.F, section of kit is pretuned at factory. ‘ 
This kit uses 2 I.F. stages, I limiter and I 
discriminator. Miniature tubes used through¬ 
out. Price of Model FM-7 com- ' 

plete as described . * 

Kit Model 210, 

I Three Way Port- < 

\ able Receiver 

Operating on either ' 
AC or DC or self- < 
contained batteries < 

. . , power switch con- < 
veniently located on ' 
front of set so that ' 
"battery" or "AC- 
DC" may be selected * 
without opening case. 
Five-Inch Alnico 5 permanent magnet dynamic 
Speaker, and case covered with weather tested 
aircraft material. Price of Model qc 

210 complete with tubes . 

All kits accompanied by a detailed illue- 
irated inatruction sheet. Afanw other kit 
models available. Write for catalog M. 

Now ready! New educational pamphlet... 
complete and simplified diagrams and In¬ 
structions on all our models ..SOc 

RADIO KITS COMPANY 

120 Cedar Street, New York 6, N. Y. 


TELEVISION AND FM 
ANTENNAS 

(Contirmed from page 46) 


A multiple FM folded-dipole antenna, 
as designed by Rauland, is shown in 
Fig. 12. It has 7 folded loops or dipoles 
arranged horizontally, and it tunes to 
all frequencies from 88 to 108 me. The 
center of each loop is spot-welded to the 
ground plate. The antenna requires no 
special orientation. The broad directivity 
pattern is shown in Fig. 13. The average 
standing wave ratio is 2, and the surge 
impedance 300 ohms. 


GNO plate 






-IRON PIPE tCROUNDEDl 
Fig. 12—Part of a multiple doublet antenna. 

The double dipole and reflector array 
shown in Fig. 6 is peaked for 62 me 
(center of the lower television band). 
As the curve of Fig. 14 shows, the surge 
impedance varies from 100 ohms at the 
lower end of the band, to 350 ohms at 
the upper end, the average impedance 
being about 200 ohms. The standing 
wave ratio is also shown; if this falls 
(Continued on pagje 138) 


To get VOUR FREE COPY of this in- 
dispensoble manual (value $1.50) 
merely moil in to JFD Factory 12 
flops from JFD Radio Dial Belt en¬ 
velopes; include 1in postage to 
cover mailing cost. (Buy your JFD 
Dial Belts and Belt Kits from your 
nearest parts jobber.) 

JFD*$ new 68-paqe Ballast Manual is a treas¬ 
ury of information for Radio Servicemen 
and Dealers — Lists more than 3000 radio 
ballaits — aCOC Ballasts for Fluorescent 
lights and electrical appliances — 220 volt 
to 110 volt Stepdown Ballasts. 


Send 12 Envelope Flaps to: 

J.F.D. MANUFACTURING CO. INC. 

4J0f-4l23 FT HAMILTON PMWAY, BKLYN If. N Y 
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PROGRESS IN TELEVISION 

(Continued fro^n page 22) 


mit the eye to see enlarged images of 
microspecimens formed with these in¬ 
visible radiations. The flying-spot micro¬ 
scope, shown schematically in Fig. 11, 
serves instead to present the greatly en¬ 
larged microscope images to extended 
audiences, with a brightness which is 
independent of the illumination of the 
specimen. For this purpose a television 
scanning pattern formed on the very- 
short-persistence fluorescent screen of a 
cathode-ray tube (a “flying-spot tube”) 
is imaged by a high-resolution optical 



Fig. I I—Action of the flying-spot microscope. 


microscope to greatly reduced scale on 
the microspecimen. The transmitted 
light is directed by a second microscope 
objective onto the cathode of a multi¬ 
plier phototube. The amplified output 
signal of the latter modulates the beam 
current in the kinescope of a television 
projector which forms a greatly en¬ 
larged image of the microspecimen on, a 
screen, its deflection being synchronized 
with that of the flying-spot tube. 

Many of these developments are still 
in an experimental stage. However, they 
illustrate the fact that television broad¬ 
casting represents but one phase of the 
application of television techniques. In¬ 
dustrial television offers a possibly even 
broader range of opportunities to the 
researcher and experimenter and may 
be expected to develop into a tool of in¬ 
creasing value in the coming years. 


WORLD-WIDE STATION LIST 

(Continued from page 106) 


20.000 WWV 

21.470 GSH 
21.460 KCBA 


2h5(H) WOOW 


21.530 

21.550 

21.570 

21.590 

21.610 

21.640 

21.650 


GSJ 

GST 

WCRC 

W6EA 

WNRA 

GRZ 

WLW82 


21.650 WLWSI 


2t.690 WLWLI 
21.730 WNRX 
21.740 KCBF 
21.750 GVT 
25.000 WWV 


26.100 GSK 
30.000 WWV 

35,000 WWV 


WASHINGTON. D.C.; tJ.S. Bureau 
of Standards 

LONDON, ENGLAND: 0500 to 1215 
DELANO. CALIFORNIA: South 
American beam. 1900 to 2400 
NEW YORK CITY; European beam. 
1100 to 1500 

LONDON. ENGLAND: 0500 to 0815 
LONDON. ENGLAND: 1020 to 1130 
NEW YORK CITY: European beam. 
1100 to 1630 

SCHENECTADY. NEW YORK: Euro¬ 
pean beam. 1200 to 1500 
NEW YORK CITY; European beam. 
1000 to 1700 

LONDON. ENGLAND; 0600 to 0900 
CINCINNATI, OHIO: North African 
beam. 1200 to 1500 
CINCINNATI. OHIO: European beam. 
1200 to lr>00: South American beam. 
1900 to 2400 

CINCINNATI. OHIO; European beam. 
1100 to 1700 

NEW YORK CITY; European beam, 
1100 to 1330 

DELANO. CALIFORNIA: Japanese- 
ChlnePo beam. 17f>0 to 2330 
LONDON. ENGLAND; 0100 to 0500; 
1030 to 1130 

WASHINGTON, DX.: U.S. Buimu 
cf Standards: continuously day and 
nieht 

LONDON. ENGLAND: 0615 to lOOO 
WASHINGTON. O.C.: U.S. Bureau 
oC Standards; continuously day and 
nicht 

Washington, d.c.: u.s. Bureau 
of Standards; continuously day and 
night 



Ail Items are Surplua—New—Guaranteed. C.O.D.S not sent unlew accompanied by 25i% Deposit 
Orders accepted from rated concerns, public Inititutlons. etc., on open account 
The above 1$ only a partial llstlno of the many Items we have In stock. Send tor free circular. 
manufacturers, exporters. DEALERS—we Invite your Inquiries. 

MARITIME SWITCHBOARD 


36 Canal Street 


Wnrth 4.8217 


KI..W Ynrit 13 N_ Y 


Multiple Range Continuous 
Indicating 

PORTABLE TACHOMETER 


Portable (Chronometric) 
TACHOMETER 


This unit is of the centrifugal mechanical 
type and is designed to show INSTAN¬ 
TANEOUSLY and CONTINUOUSLY the 
speed or change in speed of any revolving 
shaft or surface. No stop watch or other 
mechanism required. 

• Three ranges in R.P.M., and three ranges 
in F.P.M. 

I^w Range . 300- 1,200 

(Each division equals 10 R.P.M.) 

Medium Range . 1,000- 4,000 

(Elach division equals 20 R.P.M.) 

High Range. 3,000-12,000 

(Each division equals 100 R.P.M.), 

• Large open dial 4'' diameter. 

• Ruggedly constructed for heavy duty 
service. 

• Ball bearing and oilless bearings—require 
no lubrication whatsoever. 

• Readily portable—Fits neatly into palm 
of hand. 

• Gear shift for selecting low, medium and 
high ranges. 

• Greatest accuracy—meets Navy specifi¬ 
cations 18-T-22, Type B, Class A. 

• Complete with the following accessorice: 

1^—Steel lip 

l.^Conical Rubber tip metal mounted 
1—Rubber lined metal cone tip 
1—Peripheral Rubber wheel 1 ft. in 
circumference 
1—Extension Rod 

1—.Small size convex rubber tip, metal 
mounted 

1—Operating Instruction 
Made by Jones Motrola, Stamford, Con¬ 
necticut. Comes complete in blue velvet 
lined carrying case: 7%" L x 4" H x 6" W. 
List Price $75J)0—Surplus— New—Guaran¬ 
teed. 

Your Cost $24.50 fob. N. Y. 


D.C. MICROAMMETERS 

100-0-100 microampere—zero center—approximately 
950 olunt resistance—W.E.—SVfe", rd fl bake rase 
—concentric stylo . $6.50 

200 microampere mvt—G.E.. DO-41—Knife edce 
pointer—«c mkd ’ Set Carrier**—supp with paper 
V.O.M.A. 8c—rd fl bake case - ,...$4.95 

500 mlcroerapcre mvi—G.R. DO-41—«e cal 0-20 
KV—supp with paper V.O.M.A. »o—rd fl 
bake case . $4.95 

400 ua mvt—approzlmalely 500 oluns resistance— 
Triumph—sc cal 0-S, 0-l5 and 60 v MA^-4* 
Rect fl bake case—Knife edge pointer.$5.50 

MeClintock 2* rd ring, mounted metol c8Be^-0-700 
microamperes D.C. —Full scale O-lOO microam¬ 

peres D.C. Half scale. 0-1 MA A.C. Full scale 
and 1^ Volts A.C. Complete with self contained 
half wave rectifier. Black scale, luminous mark¬ 
ings, scale 9-10- . ..*...$2.50 


Jaeger Watch Co. Model #43A-6 

• Can be used for speeds up to 20,000 
R.P.M. 

• Can be used fbr lineal speed measure¬ 
ments to 10,000 F.P.M. 

• Ideally suited for testing the spee^ of 
motors, particularly of fractional horse 
pow’er, generators, turbines, centrifugals, 
fans, etc. 

• Very small Torque—requires practically 
no power to dtive. 

• Unequalled Readability 2*' Open face dial 
—each division on large dial equals 10 
R.P.M. ; each division on small dial 
equals 1,000 R.P.M. 

• Greatest Accuracy — meets Navy specifi¬ 
cations— ^guaranteed to be within Mi 

• Results of test reading remain on dial 
until next test taken. 

• Push button for automatic resetting. 

• Complete with the following accessories: 

1 — Large pointed rubber tip 
i_Large hollow rubber tip 
1—6" circumference wheel tip 
l.-^Operating Instructions 
1—Temperature Correction chart 

The combination of the above features will 
give accurately* within a few seconds, by 
direct reading, the R-P.M. of shafts or the 
lineal speeds of surfaces without any acces¬ 
sories or timing of any kind. Each unit 
comes complete in a red velvet lined carry¬ 
ing case B*' x 3%*' x Net List Price, 

$75,00—Surplus — New—Guaranteed. 

Your Cost $24.50 ^ob. N. Y. 


SPECIAL METERS 

Frequency Meier—Dual Range—covers frequency 
ranges from 48 to 52 cycles and 58—62 cycles— 
J.BT. 30-P—Dual element. Vibrating R'’o<l 

type_li5 V—3H*. rd fl metal case . $5.95 

Voltage Pc^arity Phasie notation Tester—Triplett 
337 AVP—Checka 115. 220 and 440 lino voltage— 
locates open eircultB, blown fuses, damaged wir¬ 
ing. etc. Indicate* %vhether A.C. or D.C. and 
polarity of D.C-— Checks phase rotation to deter¬ 
mine tflrectlon of rotation of motora. operation of 
controlB. etc.—Conslits of a 3' square meter and 
a small polarized vane movement In a imall 
handy sized caas-— Ccmplete with 30" leaib with 

test proils . ... $8.50 

Running Time Metci^O.E. 8KT8—10-15 Volts. 60 
cycle—totals up to 99,999 hrs—3%*. rd fl bake 

caie . . • • .. $3.50 

DECIBEL METERS—Weston 301. Type 21. 8%*, rd 
fl bake case, minus 10 to plus 6. 6 M.W.. 600 
ohms: General purpose type 0.5-0.7 Second to 
final reading. 45-62% overthrow. 5000 ohma Inter¬ 
nal resistance at ODB . $8 50 

DB Meter— W.H. BC-35—minus 10. Plus 6 ODB— 
1.897 V. 6 MW—600 ohms—3* square ... .$4.50 
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If you are an experimenter^ ham or otherwise—if you have a yen for self-constructed appara¬ 
tus, yoa*ll appreciate both of these handy, popular works. They are practical, easy-to-follow- 
books, destaned entirely for the man who tikes to put thinf^s tofrether. The methods recom¬ 
mended for constructing: each piece of equipment have been proved sound and effective by ac¬ 
tual exiMrience. The instructions are written in a style easy to follow; supplemented with 
helpful illustrations—photos shot from various angles, carefully drawn schematics, etc.; also a 
list of parts. 

These two books (descriptions follow) are but two of the ten volumes of the RADIO-CRAFT 
LIBRARY SERIES, all topnotch, up-to-date reference works which yon should own. The cost, 
50c per copy, is trifling when you consider the wealth of benefit you get out of each. Order 
them today—fill out the coupon below. 


NO. 35—AMATEUR RADIO 
BUILDER’S GUIDE 


This book is a treat for the ham who gets a 
kick out of building his own equipment. The 
results will be a credit to any ham shack. 
Just look at the range of apparatus described. 
The first section is devoted to high-grade 
euperhet receivers ; the second section to vari¬ 
ous type transmitter circuits, ranging from a 
small flea-power rig that may be stowed away 
in a little bag* to a deluxe job running well 
over a quarter-kilowatt. A small microwave 
transmitter is included. The last section is de¬ 
voted to station accessories such as rotary an¬ 
tennas, preselectors, and frequency meters. 
The following are actual chapter heads : 
Miniature Communication Sot; An Advanced 
IS-TubeSet; Economy Receiver; 50 Watts on 
C.W,; Beam Potver S; tSO me vnth a OFt: 
A.C.~D.C. Transmitters; Potoer-Supply De¬ 
sign; Roof-Top Rotary Beam; A Signal Boost¬ 
er; A.C.~D.C. Frequency Meter. 

SEE YOUR RADIO DEALER. 


NO. 30—RADIO TEST INSTRUMENTS 

You will find many good rea.son8 w’hy you as 
an experimenter should use this book to help 
you build test instruments : 

To supplement your factory-built instru¬ 
ments with a more complete line. 

To have stand-by instruments on hand 
while regular ones are out on jobs. 

To provide small portable instruments for 
outside jobs and thereby x>ermit the com¬ 
mercial instruments to stay on the bench. 
To gain valuable experience building your 
own instruments. 

You will be surprised at the variety of instru¬ 
ments in each field covered in this book. Chap¬ 
ter heads tell their own story: A Versatile 
Tester; Electronic Midtiehecker; A Compact 
Multitester; Portable Shop; A Sensitive 
Tracer; Midget Signal Tracer; Triode-Probe 
Tracer; The Capacitestsr; A Capacitance 
Meter; Capacity Bridges; The Transigsner- 
ator; A Wide-Range Generator; Simple Audio 
Generator; Dynamic Tube Checker; Modern¬ 
izing Old Testers; V.T.V.M. Adapter; Meier- 
less Voltmeter; V.T.V.M. & Oscillator. 

IF HE CAM^T SUPPLY YOU 


Photo by Premax ProdOcis 

Rg. 10—Extended-V, an ali-channel antenna. 

channels, ghost-free reception of only 
one channel is certain. When a folded 
dipole is oriented for ghost-free recep¬ 
tion from one station, such a fixed posi¬ 
tion of the antenna will rarely provide 
ghost-free reception of the other tele¬ 
vision channels, since the locations of 
the transmitting stations and all of the 
various sources of image reflections vrill 
he different with respect to the site of 
the receiving antenna. Any attempted 
use of folded-dipole antennas for re¬ 
ception of more than one television 
station must be based on a compromise 
orientation which, from the outset, pre¬ 
cludes any possibility of ghost-free re¬ 
ception on all of the (lesired channels. 

An important variation of the basic 
folded dipole—known as the Duoband 
antenna (Pig. 8)—^has a bat wing ad¬ 
dition to a normal dipole, permitting 
wide-hand operation of the antenna in 
both the high- and low-frequency tele¬ 
vision bands. Admittedly, there is only 
slight improvement in the directivity of 
antenna on any of the channels in the 
low-frequency band. When used on any 
of the high-frequency channels, how¬ 
ever, the small bat wings provide a very 
sharp directional pattern, permitting 

for JANUARY. I 


MAIL THIS COUPON- 


RADCRAFT PUBLICATIONS. Dept 18 
25 West Broadwpy, Now York 7, N. Y. 

Bond me the volumes (50c each, postpaid) checked. My dealer Is unable to supply. 

□ No. 35—Amateur Radio Builder s Guide □ No. 36—Radio Test Instruments 
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For general television use, the foWed 
dipole has several advantages. It has an 
impedance (center) of 300 ohms, whiph 
permits exact matching with standard 
300-ohm ribbon lead-in. Because of this 
relatively high impedance the folded 
dipole has a wide band-pass character¬ 
istic, which permits operation over a 
wide range of frequencies. Although 
resonance is determined by the length 
of the folded dipole, the dimension is not 
critical. For this reason, the folded 
dipole—sometimes known as a wide¬ 
band antenna — has only fair sdectivity. 

This sacrifice of selectivity also af¬ 
fects, to a lesser degree, the directivity 
of the antenna. Therefore, it is more 
difficult to block unwanted ghost signals 
with any of the conventional types of 
folded-dipole antennas. 

Although this antenna fs usually ca¬ 
pable of receiving several television 


BLOCK THAT GHOST? 

(Continued from page 42) 
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ghost-free reception on at least 1, and 
sometimes 2, of the so-called upper 
channels. If greater directivity is needed 
on any of the lower channels, a more- 
or-less conventional reflector element is 
attached a quarter wave behind the 
large folded dipole. 

A combination of 4 folded dipoles, 
connected in phase (Fig. 9), provides 
exceptionally high directivity over a 
wide range of operating frequencies. As 
for all types of folded dipoles, however, 
its chief drawback is that when the an¬ 
tenna array is oriented for ghost-free 



Fig, f I—The Di-Fan, not highly directional, 
reception on one channel, multiple-image 
interference may often hopelessly mar 
reception on other television channels. 

Special types 

A number of other antennas have 
been designed for all-channel reception, 
but only a few of these special types 
are sufficiently directional to provide 
ghost-free reception of a single channel. 



Kings* Electronics 
Fig. 12—This antenna turns to best position. 

The extended V-type dipole (Fig. 10) 
combines some of the better features of 
the simple dipole with an ability to op¬ 
erate equally well on any television 
channel. Entirely ghost-free reception 
is usually possible on one channel, de¬ 
pending on the orientation of the an¬ 
tenna. This is the only television an¬ 
tenna which compensates for the wave 
distortion normal to all television sig¬ 
nals, and therefore gives a much clearer 
picture. With an impedance rating of 
300 ohms, a standard transmission line 
can be connected directly to the antenna. 

Another wide-band type of antenna 


TELEVISION 


KITS 




A magnlficenf 12 Inch 
television Icif that can 
be built easily and 
quickly. Performance 
that will shatter all pre¬ 
vious conceptions of 
television quality and 
value. It's the TOPS 
IN TELEVISION. 


No knowledge of television or radio required to con¬ 
struct this newest Transvision Triumph. All difficult cir¬ 
cuits are preassembled, wired, tested and aligned. No 
test Instruments or other equipment ore needed. Sol¬ 
dering iron, cutting pliers and screwdriver are the only 
tools used .. .. $289*00 List Pfic© 

Radionic also offers a sensational new television^ kit 
equipped with a 15^^ tube . $34-8#75 List Price 
WRITE FOR DEALER'S PRICES 
All Transvislon Kits and Parts Carried In Stock 



WEBSTER-CHICAGO 
WIRE RECORDER 

The Famous Webster^ 

Wire Recorder Chassis. 

Records temporarily 0( 
permanently up to one 
hour on one spool of 
wire. Requires small am¬ 
plifier (Broadcast set audio systems may be used), mike ^d 
speaker. Webster Model 79 . $52.34* 

Complete Recorder and reproducer In attractive portable 
carry case. Webster Model BO .... . ... $149.50 



GE Variable Reluctance Pickup . • . $4.67 

Pickup arm for Webster 56 Record changer to accommodate 
above pickup . ..$ 1.20 


FREE RADIONIC CATALOG 

Write today for your FREE Radionic Parts ' 
& Equipment Catalog. It's a MUST for all 
service dealers, amateurs, experimenters, in¬ 
dustrials, institutions and government agencies. 


IPs RADIORIC 
lor REIIABIIITT 



TELEVISIOR raBis 

RCA 201 X 1 Mounting Hooa til .62 
202 D I Focus Coil 5.34 

204 T 2 Vertical Output 5.29 
201 D I Deflective Yoke 8.08 
2lrT I Horizontal Out- 

f ut and H.V. 
ransformer 9.9t 

204 T I Horizontal Out¬ 
put \2S2 

Complete Line on telectron UanS- 
tormers Focus Coils and Yokes 
in stock. 

Chancellor Low Voltage f rans¬ 
former—450 V. @ 150 ma; V. 
@ 10 amps; 5 iT @1 5 amps $6.60 

Chancellor High Voltage 1 rans¬ 
former—2500 V @ 4 ma: 6 JI V. @ 
.6 amps 2.5 V 1.75 amps $5.39 

Amphenol 300 ohm transmission 
line 3c per foot 

(100 ft. foi $275) 

Birnbach Indoor Flexible Folded 
Dipole Television and FM An¬ 
tenna. Complete $1.03 

Cameo Television Antennas 
T31, "Featherlite" Dipole , $5.00 
T32, "Featherlite'* Folded 

Dipole . 5.88 

T34, "Featherlite'’* Folded Qi- 
pofe with reflector 9.70 

Sprague Tubular Condensers 
2500 Volt Working. 

Qjj { 73c .002 62c 

Peaking Coils 

150 uh. 12 c, 250 uh. I 2 c 

Mica Condensers 

10, 25, 50. 100, 250, 50C mmt; any 
assortment .001, .002, .005 mfd. 
500 V. working . 20 for $1.00 

Ceramicon Condensers 

3, 5, any assortment. 10, 25, 50, 

100, 500, 1000 mmf. 20 for $1.00 

Ceramicon Trimmers 
3 to 13. 5 to 20, 4 to 30, 7 to 45 
mmf. Any assortment (6 for $1.00) 

Carbon Resistors (Insulated) 

V 7 watt, Standard values 200 ohms 
to 10 megohms (50 for $1.00) 

I watt, as above .. (40 for $1.00) 
Sockets 

Low loss phenolic with mounting 
ring.,(15 for $1.00) 


RADIONIC “rr; 

TRIBUNE THEATRE ENTRANCE 170 NASSAU ST., N. Y. 7 

CABlt "CMANSIOH" TEIEPMONE: WOrlh J-04J1 


I RADIONIC EQUIPMENT CO., Dept 101 « 

N 170 Nassau Street, New York 7, N*Y* J 
I Send immediately your latest catalog g 
I and supplements listing products of g 
I Radio's leading manufa^urers of parts g 
I and equipment, and numerous special | 
I items at bargain prices. Also Include § 
I special Television Information. g 


TERMS: FULL PAYMENT or 2S% deposit. 

F.O.B. New York. 


Balance C.O.D. | 


Name 
Street 
ToWh . 


Zone 


P.O. Box 
. State ... 


is the Andrew Di-Fan (Fig. 11) which 
operates with equal efficiency on any 
television channel. It has characteristics 
similar to the previous type, but is some¬ 
what less directional. Ghost-free recep¬ 
tion is usually possible on one channel, 
depending on the antenna orientation. 

Last, but by no means the least in 
importance, is a rotatable television an¬ 
tenna (Fig. 12) which can be oriented 
by remote control (from the receiver) 
to provide ghost-free reception on any 
desired television channel. In operation, 
the antenna is rotated with the receiver 
switched to the desired channel. By ob- 
seiwing the received image (or images) 
on the picture tube, the antenna can 
be properly oriented for optimum or 
ghost-free reception. A fixed antenna 
can then be installed in many locations. 


S i^rznlFocKer ^ 

.-f' ^ 
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WOklD’S SMAilEST RADIO KNOWN! ^ 

wt oiUy \ Ih. Sllv*r Black pl«s(k T 

<mam. Ha* laductiv* Sl!d« TuMr—W4 CrytUl ^ 

Diod*— NO niHlS. batteries or electric 

"PLUG IN" NEEDEDI Should U<i foi yean! 


GUARANTEED TO PlAY 

on 1o<*I itatiorvf If compku irittruefioiu lant Hfc ■* lYHO 
nr* rotlow«<L li at horn*. In bed. In many elfWea, kotrli. eoklna—cnnii i 
wbare; HUNDREDS OF SATISFIED CUSTOMERS ALL OVER THE WOF 

SFND ONLY (100 (Cuh,MO Chaek land pay poaimanUS^pluide. 

.Ftni/ wni. I ^i.w 1 ,^,^ Pott Paid 

delivery. Cempleta at shown—ready to play with sell eoatained pertrmel ph 
WONDERFUL GIFTS FOR CNILDRENI Order f*ow at ihU low bar,ain p(i< 
Prompt ahipmrnt on ordert aenl now^todayt Be the Iltot M (•( YOlR PaVelU 
Radi*; (All loroi(n order, $S.OO U. S. cash with Ordefl. 

Pg-Kftt Radio Co-e lac. Pep!, rC-I Kearney, Mebfe 


Demand for quality radios is creating 
shortages in dealers’ stocks. Large 
numbers of small table models are still 
loading down the shelves, but winter 
production of better-class console models 
is not expected to meet the demand. 
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WORTH-WHILE WAITING FOR! 

Television 
Alignment Generator is coming 


This new signal qenerafor—ready soon—will be fhe last word for serv¬ 
icing the increasingly large number of Television receivers. It will be made 
to the usual high HICKOK standards and will incorporate all the features 
for perfect servicing and long, trouble-free life. And best of all, it will 
be moderately pricedi Cheap generators cannot do the iob on Television 
—but HICKOK advanced design and assembly methods allow this unit to 
be sold far under the high priced bracket. 

Just wait until you see what it can do! Then you*ll agree that it will pay 
you to delay your decision to buy a Television generator until you see the 
HICKOK. Write now for descriptive literature, 

THE HICKOK ElEaRICAl INSTRUMENT CO. 

10531 DUPONT AVENUE • CLEVELAND 8, OHIO 


TECHNICAL KOs 


Television/’Scopo Power Supply Complete! 
8500v 5Ma 6.3V 2A. 2.6V 3.5A, .25MFD 

4000V . $8.89 

Power Xformer 850VCT, 760VCT @ 

200 Ma, 6V 3A. 6.3V 5A . 4.14 

Power Xformer Stancor P-6335 700VCT 
@ 120 Ma. 6V 3A,—6V 3 A. Reg. 

$8.20 list . 3.95 


6V6 Metal .... $ .89 
12SQ7 Metal .. .40 


6 L6 Metal 
12K8 Metol 


.95 

.49 


.01—160V. Paper . 60 for 1.00 

.02—1600V. Paper (Mallory) . 10 for 1.00 

.1—600V. Paper . 10 for 1.00 

.002, .005—600V Mica.08 

CondeiTser Kit ,01— 00001, Asst.. .100 for 3.00 

Bathtub Kit 3x.l. .5, .1, etc . 10 i’or .89 

Resistor Kitr—and IW, Asst...100 for 1.49 

Erct. Selenium, G.E^ 28V. 300M . 75 

Choke. 'ITwrdarsori 12H—80Ma 260 ohms 1.09 


Choke. lOH 

lOOMa 250 ohms. . 


. 1.09 

oil-fillcd 

6 . 

E., 

transmitting 


C. D., ETC. 



MICAS 


80 MTD 330 V 

AC $2.35 

.0015 

50O0 V 

$ .95 

ID 

600 V 


.80 

.002 

2500 V 

.27 

8 

600 V 


.70 

.003 

2500 V 

.33 

8 

1000 V 


1.75 

.001 

2500 V 

.18 

4 

600 V 


.50 

.004 

2500 V 

.36 

4 

1000 V 


1.00 

.00005 

2500 V 

.1 1 

2 

looo V 


.60 

.0005 

2500 V 

.15 

,1 

7500 V 


2.49 

.002 

3O00 V 

.66 

.5 

2000 V 


.40 

.oooos 

5000 V 

.95 

.12 

15000 V 


6.95 

.00025 

5000 V 

.95 

.25 

4000 V 


2.75 

.00072 

5000 V 

.95 

.25 

6000 V 


4.00 

.0008 

5000 V 

.95 

,1 

2500 V 


.95 

.005 

3000 V 

.95 

.05 

1000 V 


.15 

.006 

2000 V 

,95 


$2.00 min. order F.O.B.. N.Y.C. Add pottago 
50®/o doposit. balanco C.O.D. with all orders. 
Manufacturers Inqulrloi Invited, 


TECHNICAL RADIO PARTS CO. 

265 Greenwich St. Dept, K-1 N,V, 7, N*,Y. 


I SERVICING TELEVISERS 

(Continued from page 52) 

checked 1 ‘eadily with an ordinary oscil¬ 
loscope. Consequently, it is to the serv¬ 
iceman’s advantage to become familiar 
with these wave forms and to check 
their form each time trouble has been 
traced to either of these two systems. 
Typical wave forms found in the deflec¬ 
tion circuits of the RCA receiver are 
shown in Fig. 10. Section A of the figure 
is at terminal A of T108 sync, discrim¬ 
inator transformer (95 volts peak-to- 
peak), B is the plate of the horizontal 
oscillator, 226 volts peak-to-peak (pin 3 
of V125). C is the plate of the horizontal 

AA ^Hr 

a b c 

vV ^ ^ 

d e f 

Fig. 10—Waveforms are an aid to servicing. 

discharge tube, pin 5 of V120-B (78 
volts peak-to-peak). D is the cathode of 
the horizontal oscillator control, pin 6 
of V124 (1.5 volts peak-to-peak). E is 
the input of the horizontal discharge 
tube junction of C176, C177, and R202 
(100 volts peak-to-peak); and F the 
cathode of the horizontal output, pin 3 
of VI26 (11.5 volts peak-to-peak). For 
other sets, wave forms may be slightly 
altered. Manufacturers, realizing their 
importance, have shown a tendency to 


Every Radioman Needs-- 
a 


RANGE MASTER" 

The Service Instrument 


MODEL 
10 



A precision instru¬ 
ment for RADIO 
TESTING, Appliance 
Repairing, Service 
Calls, Amateur and 
Experimental Work. 

**RAmE- 
master:* 

covers these 
25 ranges, 

(1) CAPACITY .OOl.J. .011. .1-10 Mfd. 

(2) A.C. CUaRKNT 0-.I50. 0.-L5. 0-15 amps. 

(3) A.C. VOLT.\GE 1 Ifl 100 500 1000 volts. 

(4) D.C. VOLTAGE 10 lOO 500 1000 volts. 

(5) D C. current 1 10 100 1000 rallMaraps. 

(61 RESISTANCE 0 to 10.000 100.000 1 meRohm. 

(7) Special Eligli rango otinimotor to 2 megs and 
20 megs- 

( 8 ) 8 ensitlr« A-C. microammetcr to 900 microamps. 
TELEVISION SERVICEMEN . . . why ouess. meat, 
urel This IS the o«ily instrument In Its class th.st 
can he used as an OSCILLOSCOPE CaLIBPATOK. 
A standard bleeder will deliver 1.10-100 accurate 
RMS Volta from A.C. lino. 

Available in KIT form, or assembled. 

Complete KIT and Instruction.S17.9S n<»t 

Bench Model (assembled) .. 23.90 net 

Foundation Meter with S-color scale. 

schemaUc and operating Instructions . . ST.RS net 
Test leads ... ^5 

Ask your local distributor, or write to Oept. n.C. 

BRADSHAW INSTRUMENTS CO. 

942 Kings highway, arookiyn 23. N. Y. 


include wave form diagrams in their 
servicing bulletins. Often the voltage 
shapes in all sections of the receiver are 
shown, although experience has indi¬ 
cated that only the deflection systems 
lend themselves readily to this form of 
analysis. 
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MONEY BACK OOARANTEE ” We believe units offered fot sale by mail order should be sold 

only on a "Money-Bock-lf-Not-Satisfied" basis. We carefully check the design calibrotion and value 
of all items advertised by us and unhesitatingly offer oil merchondise subject to o return for credit or 
refund. You, the customer, ore the sole Judge os to value of the item or items you hove purchosed* 

The Model 88-A eOMBlN7\TION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

We’re prepared for the demand we know will be created by this long 
overdue combination of the two unils which have always been used 
together. The ultimate in signal tracing procedure is achieved by the 
Model 88, for the use of this model, enables you to use either the 
broadcast signal itself or the signal injected by the Signal Generator. 
This is especially useful of course wdien servicing “dead” or “inter¬ 
mittent” receivers. The Model 88 you will find is the greatest time- 
saver ever provided for by combining a 'lull range Signal Generator 
and Signal Tracer into one unit the set up time for interconnecting, 
etc., is entirely eliminated. 

Signal Generator Specifications: 

Frequency Range: 150 Kilocycles to 50 Megacycles. 

The R.F. Signal Frequency is kept completely constant at all out¬ 
put levels. This is accomplished by use of a special grid loaded 
circuit which provides a constant load on the oscillatory circuit. A 
grounded plate oscillator is used for additional frequency stability. 

★ Modulation is accomplished by Grid-blocking action which has 
proven to be equally effective for alignment of amplitude and 
frequertcy modulation as well as for television receivers. 

Positive action attenuator provides effective output control at 
all times. 

^ R.F. is obtainable separately or modulated by the Audio Frequency. 
Signal Tracer Specifications: 

Uses the new Sylvania 1N34 Germanium crystal Diode which com¬ 
bined with a resistance-capacity network provides a frequency range 
of 300 cycles to 50 Megacycles. 

^ Simple to Operate—Clips directly on to receiver chassis, no tuning 
controls. 

★ Provision is made for insertion of phones of any impedance, a 
standard Volt-Ohm Milliammeter or Oscilloscope. 



The Model 88 
comes complete 
with all test leads 
and operating in¬ 
structions. 

ONLY 


The New Medel 450 TUBE TESTER 

Speedy operation — as¬ 
sured by the newly de¬ 
signed rotary selector 
switch which replaces the 
Usual snap, toggle, or 
lever action switches. 

SPECIFICATIONS 

• Tests all tubes up to 117 
volts. • Tests shorts and 
leakages up to 3 Megohms 
in all tubes. • Tests both 
plates in rectifiers. • New 
type line voltage adjuster. 

• Tests individual sections 
such as diodes, triodes, 
pentodes, etc., in multi¬ 
purpose tubes. • Noise 
Test-detects microphonic 
tubes or noise due to faul¬ 
ty elements and loose in¬ 
ternal connections. • Uses a 4^ 

• Works on 90 to 125 volts 60 cycles A.C. 

EXTRA SERVICE — May be used as an ex¬ 
tremely sensitive condenser Leakage Checker. 

A relaxation type oscillator incorporated in 
this model will detect leakages even when the 
frequency is one per minute. 

20^ DEPOSIT REQUIRED 



square rugged meter. 


'39 


SO 

NET 


The New Model M-50 

AN ACCURATE POCKET-SIZE 

VOLT-OHM - MILLIAMETER 

(Sensitivity 1000 ohms per volt) 
Specifications 

• 4 A.C. VOLTAGE RANGES: 0-15/ 
75/300/1500 volts. 

• 4 D.C. VOLTAGE RANGES: 015/ 
75/300/1500 volts. 

• 2 D C. CURRENT RANGES: 015/ 
150 MA. 

• 2 RESISTANCE RANGES: 0-10,000 
ohms; O-l Megohm. 



Model Af-50 comes 
complete with test 
leads & all operating 
instructions. 

ONLY 


$' 


]?r 


ON ALL C.O.D. ORDERS 


DEPT. RC-1. 98 PARK PLACE, 


GENERAL ELECTRONIC DISTRIBUTING CO. kew «o.k r 
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NEW WILURD RECHARGEABLE 
STORAGE BATTERY 


New 6 Volt bat¬ 
tery tn spliuproof 
clear plastic case, 
housed IQ metal 
case for easy 
mounting. Ap> 
plloablo for a 
wide range of 
Uses where bat¬ 
tery power l8 
needed. Shipped 
dry. Uses stand¬ 
ard battery 
electrolyte avalt 
able everywhere. 


Price, each... . S4.00 

Lot* of Ten . . 

Without metal ease, each. 3 . 0 Q 

Lot* of Ten . 2.85 






NAVY CRV-4615 
AIRCRAFT 
RADIO 

Receiver 


Four Incfuding broadc^si (195-9.050 KCl. CirtuU 
It tri-tube lupedietero^ime with mech*ni<*l band ch*n|e 
Ot remote opertted electrical band change. Remote band 
change and tuning controls included, making this jet readily 
adaptable to mobile ham me. lowered from self-containod 
24 V. PC dynamotor. 


Tti« nets are comPlote with tubes, mounting 
rack and rvmoto controia. No cable*. 

All Merchandise li War Surplus and is Sold 
as Used—unless otherwise specified. 



ARC-4 TRANSMITTER 

and RECEIVER 


INCLUDINO 

CASE 


Operates on any of its 4 predetermined crystal con* 
trolled frequencies in the ronae of 140 MC. Com* 
plete with tubes, remote control. Junction box. 
shock mounting base and connecting plugs. This 
unit is ideal for amateur UHF or mobile telephone. 
Operntes from self-contained 24 V OC dynamotor. 
12 V available upon request. 



RADIO ALTIMETER APN/I 

A complete 460 mC. radio recetver and transmitter which I 
can be converted for ham or commercial «sc. Tubes used 
and included: 4.I2SH7. 3.12SJ7. 2-6H6. 1-VR150. 2-955. 
2-9004. Other components suCh as relay*. 24 V dynamotorj 
transformers, pots, condensers, etc., make this • buy on 
which you can not n wrong Complete «s shown in aluml. 
num case 1$ '»7'*7y§ 

$g95 

^ All Prices F.O.B. Indfanppolfs 
TERMS: CASH WITH ORDER 


AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS, IND. 


RECENT TELEVISION BOOKS 

The Future of Television, revised edition by 
Orrin E. Dunlap, Jr. 

Harper & Brothers. 1947 

Here Is Television, by Thomas Hutchinson 

Hastings House. 1946 

Radio Broadcasting and Television, an anno- 
fated bibliography, by Oscar Rose 
H. W. Wilson Co. 1947 
Servicing of Television Receivers 
Philco Corporation. 1946 
Telecasting and Color, by Kingdon S. Tyler 
Harcourt, Brace & Co. 1946 
Television for Beginners, by James R. Cameron 
Cameron Publishing Co. 1947 
Television—The Eyes of Tomorrow, by William 
C. Eddy. Prentice Hall, Inc. 1945 
Television Handbook for Projectionists 
RCA Service Company. 1945 
Television—Papers on Television published in 
the RCA Review, Volume III, 1938-1941. 
Volume IV. 1942-1946 RCA Review 
Television Primer of Production and Direction, 
by L A. Sposa. McGraw-Hill Book Co. 1947 
Television Programming and Production, by 
Richard Hubbel. Murray-Hill Books. 1945 
Television—^the Revolution, by Robert E. Lee 
Essential Books. 1944 

Television Show Business, by Judy Dupuy 
Genaral Electric Co. 1946 
Television Simplified, by Milton S. Kivor 
D. Van Nostrand Co., Inc. 1946 
Television Standards and Practice, by Donald 
G. Fink. McGraw-Hill Book Co. 1943 
Television Techniques, by Hoyland Bettinger 
Harper & Brothers. 1947 

Television—Today and Tomorrow, by Lee de- 
Forest, Dial Press. 1942 
Time Bases, by O. 5. Pucklo 
John Wiley & Son. 1943 


'TUBULAR 


ELECTR0LYTICS~ 

Fully guaranteed 


Fresh stock 

^ 20 mfd. 150 V. . 10 for $1.79 

20.20 mfd. 150 V .. . 10 for 2 49 

8 mfd. 450 V. : . (0 for LSS 

Postag* extre. 25% deposit on COD. 

Write for our free barOain Ihti featuring 
“AMERICA’S BEST BUYS” 

POTTER RADIO CO. 

1312-1314 McGee St. Kansas City 6. Mo. 


LAKE DELUXE CHANGER 



Revolutionizes the Industry! 

A SENSATIONAL SELLER! 


fl OUTSTANDfNQ FEATURES: 


• Poeltlre Intemlz 

• Swrrlce AdJusUneatt 
Ellin In ated 

• Minimizes Record 
Wear 

• Single Knob Control 


• Plan ALL Records 

• Completely .lam-proof 

• Records Gently J.<ow- 
•red on Spindle—not 
dropped 

• Automatic Staut-olT on 
last record 


• Pick-up arm may be grasped at any time* and 
changer will not be thrown out of adjustment' 

B Resonance-free ball bearing lone arm 

• Easily operated—any child can do It 


Dlroenslofu: 13 IS/le^W x 12^‘T> z 
TH»H No 118A4 . YOUR NET 


$2873 


DEALERS AND SERVICEMEN: 

Write for our NEW 16-page 1948 illustratod cat.ilog 
on radio parts, tubes, accessories, c^lnets, sot*, elec¬ 
trical appliances, etc. Get on our mailing list today? 
Owot. C 


LAKE RADIO SALES CO. 

615 W. Randolph Street, Chicago 6, III. 


OPPORIVNin AD-UTS 

AdveriLsements In this section cost 25c a word 
for each insettioii. Name. uUtiress uiul Inltiuls must 
be Inciiiiled at tlt« above raie. Cash should acconi- 
patty all cusslfieu .sdsortisements unless placet! by 
an accreililetl idTertlllnH agency. No adTartlsement 
for less Uun ten word* accepted. Ten Percent dia 
count six issues, twenty percent for tweire Itauef. 
Objectionable or misleading adTertlsHuenU nut ac 
oepted. Adrertlseniencs for February. 1948, issue 
must roach us not later than December 24, 1947. 
Radio-Craft • 25 W. B'way • New Vork 7. N. Y 


AMATEim RADIO LICENSES. COMPLtTTE CODE 
and theory preparation for pasting amateur radio el¬ 
imination*. Home study and resident courses. American 
Radio Institute. 101 West 63rd Street. New York Ctt7. 
See our od on page 142. 


MAGAZINES (BACK DATED)—FOREIGN. DOMESTIC, 
arts. Books, boaklets, lubscrlptfon*. pin ups, etc. Cata¬ 
log lOc (refunded). Cicerone's. 863 First Are.. New 
York 17. N. T. 


RADIOMEN. SERVICEMEN. BEOlNNERS—M AKB 
more money easily. $250 weekly possible. We show you. 
Inforroatloti free. Merit, 216-32L. 132nd Avenue. 

Bprlncfleld Gardens 13, New Y'ork. New York, 


WRITE DEPT. RC 20 FOR OCR LATEST FREE BAIl- 
saln list of Radio and Electronic Parts. R.C. Radio PirU 
and Dlstz. Co.. 733 Central Are., Kansas City 6, Kiiitas. 


FM TELEVISION ANTiaHNAS. lUM PARTS. TUBES. 
Bargain list. Wholesale Supply. 347 Lunenburg St.. Fitch¬ 
burg, Mast. 


YOU CAN accurately ALIGN aUFEnilETERODYNB 
receivers wlUiout signal generator. Complete Instructions 
$1. Monoybuck guarauieo. Cbas. Galea, Pecos 2. Texas. 


KN’OW MORE TILAN THE NEXT MAN BY 8UB8CRIB- 
Ing for PRaCTIC^VL WIRELESS. Britain’s foremoti radio 
monthly. Only $2.00 yearly. Articles by leading tech* 
nicitns cover new develo()mcrUs in Britlah and Eiut>pean 
radio-television Held, and Include constructional deCaile of 
latoei receivers and statistical data on all ”liam” activi¬ 
ties. Important circuits described and analyzed with ex¬ 
planatory diagrams and drawings. Free advice by experts 
on your knottiest problems; practical ’’kinks'* from read¬ 
ers, nows from every corner o( the radio world, etc. Keep 
right ahead 1 Send $2.00 for 12 issues to Bubscriptlon 
Manager, PRACTICAL WIRELESS (Dept. 7). Tower 
House. Soutliampton Street. Strand, London. VV.C.2. ENG¬ 
LAND. 


RUBBER STAMPS. ETC.. FOR SALE. COOKSON, 
Box O-BC. Puxico. Missouri. 


6 ASSORTED CRYSTALS. CATWHI8KF31S. INSTRUCJ- 
Uons. "Radiobuilder.” Catalog—all 25c; Laboratories, 
Eye-b. San Carlos, California. 


WIRING DIAGRA51S. INSTRUCTIONS AC OPERA- 
tiw BC-191; BC.375; BC S12; BC-342: BC-3^18: BC-62I: 
J^-625; each set In KCU-274; otiwrs. 50c In coin per seL 
NO NEED to rip up (llunieQl drcuils .on above and other 
equipment—we have brand new 26 volt, % ump fllainent 
transformers for only $1.35 postpaid. BEAtn’RON CO. 
422-C E. 1381 h Street. N. T. 54. N. Y. 


TIME-DELAY SWITCH. GIVES YOU TIME TO GET 
In bed before Uie light goes out. FlU standard switch box. 
$2.00 postpaid. Radio Roy, 144 S.K 83rd Ave., Portland 
16. Oix-gon. 


26 YEARS* EXPERIENCE lUDiO REPAIRING AT 
your fingertips. I’ve perfected simple system you can 
follow step by step. No fwoiulas or calculations. CUts 
repair lime to minimum. Total price $2.00 poeipald or 
COD. Moneybaek guarantee. Ross Radio. 14615-J Grand- 
river. Detroit 27. lUchlgan. 



AMPLIFIER CORP. of AMERICA 


New circutts for first tim» enobl* you fo 
full benefif from tSe new General Electric Model 
Dt IRM 6C Reluctance'Magnetic p?ck-.-; 

.up. Employs en exclusive, humless (DC on heaters) ^ 
.pfe-equaliied»pre-amplifier'to produce the fnostj 
satisfying musical , amplifier the world has ever'^ 
known. If you are a perfectionlsf, ytJu are the one'ij 
for whom the ACA-IOOGE was designed- Sendj 
for technical literature. . ' ^ 


I 398-10 Broadway • New York 13, N. Y. | 
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Television Frequency Channels 

(Lower TV band) 


No. of 

Freq. 

Center of 

Channel 

Covered 

Channel 


Mjc. 

Me. 

1 

44-50 

46.9 

2 

54-60 

56.9 

3 

60-66 

63 

4 

66-72 

68.9 

5 

76-82 

79 

6 

82-88 

85 

Cenfer of fh 

B lower TV ba 

nd—62.2 me 


(Upper Ty band) 


No. of 

Freq. 

Channel 

Covered 

Me. 

7 

174-180 

8 

180-186 

9 

186-192 

10 

I92-K8 

II 

198-204 

12 

204-210 

13 

210-216 


Center of the upper TV band = I94J me. 
Fm broadcast band =: 88 to 108 me. Center 
of band = 97.6 me. (98 approx, value). 


BUILT-IN TELE LINES 

Installation of transmission line for 
a television antenna in new houses was 
advocated recently by Dan Halpin, sales 
manager for RCA Victor television re¬ 
ceivers, Inclusion of wiring for televi¬ 
sion would give the builder an important 
new selling point and serve as reassur¬ 
ance to the prospective buyer against 
added expense later, he said. 

A SOO-ohm transmission line would 
run from the room where the television 
receiver is to be used to the attic or 
upper portion of the building. This 
transmission line can be terminated in 
a standard electrical outlet box at the 
receiving point, and run through the 
partitions like bell wire, requiring no 
conduits nor sheath. A length of ap¬ 
proximately 20 feet of the line should 
be left coiled in the attic for future con¬ 
nection to the antenna. 

The line should be covered with stand¬ 
ard loom or other insulating tubing 
where it enters the standard electrical 
single outlet box at the receiving loca¬ 
tion. It may be tacked to the studding 
or other framework of the house with 
standard fibre head telephone tacks. 

The wire cannot be run nearer than 
three inches to metal laths, pipe, or 
other conducting material. 

The terminating outlet for the line 
should be adjacent to a power outlet 
capable of furnishing 120 volts, alter¬ 
nating current, 60-cycle, 400-500 watts. 
About 100 feet of transmission line will 
be required for the average residence. 



E. M. €. Gives Maximum Measurement Value Per Dollar 

COMPARE Model 120 with ANY other 20,000 ohms per volt 

instrument! 

Model 120 Gives you — 

1. WIDEST resistance range (.2 ohm to 300 megs.) 

2. HIGHEST AC voltage sensitivity (10,000 ohms/volt) 

3. LOWEST PRICE $29.95 for open face model, $34.95 for Model 
120-P (portable) 

FOR FURTHER INFORMATION IFRITE TODAY TO DEPT. C. 


ELECTRONIC 


MEASUREMENTS 


CORPORATION 

423 Broome St., New York 13, N. Y. 


GOING IN FOR TELEVISION WORK? 

Then you need a frequency-sweep siKnal grenerator to get a clear pattern on any set you build, 
service, or install. This unit will save its own cost In a very short time by eliminating time- 
wasting blundering and hit-miss methods of television alignment and checking. 

Specifications 

6C4-0se #2, 6AG5-Mixer. 6AG5-Cathodo 


1 *^ 


• Tubes: 6C4*0se #1. 

Follower, 5Y3* Rectifier ^ . 

• Mean Frequency Ranilo: S-lOOmc. 170-210 mo (covers television 

and FM IF and Broadcast Frequencies) 

• Sweep Width: Variable from 500 KC-IO me 

• Maximum Output: | Volt 

• Output Impedance: 100. 10 ohms 

• RF Probe for Point to Point check 

• Electro-mechanical sweep mechanism 

• Terminated coaxial output cable 
Furnished complete with tubes, probe and output 
cable and Instruction booklet. 


TELEVISION PICTURE TUBE 

We have an exceptional hnj in a 9-inch electromagnetic 
cathode ray tube. The MW22-2 is an exact replacement 
for the nine inch tubes used in GE Television Rweivers, 
This tube may be used in practically any receiver de¬ 
signed for electromagnetic deflection, 

characteristics MW22-2 
Heater Volts—6.3 
Heater Current—.6 amps 

Fluorescent Screen— White-Medium persistence 
Anode 2 volts—5000 Max. 

Anode 1 volt—250 Max. Q95 

These aro brand new GE types—at the unbelievable I » 

LOW Price of ■ ^ 



TELEVISION TROUBLE CHART 

(Continued from page 65) 

1 

^ EDLIE ELECTRONIC, Inc. 

* 135 LIBERTY STREET. NEW YORK. N. Y. Tel. BArclay 7N75T 




OBSERVED EFFECT 


PROBABLE CAUSES 

REMEDIES 

35. Picture appears momentarily, then disappears. 35. Loose connection in a video sfqnal circuit. 

Sound is unchanged. 

35. Look for loose connections, particularly in leads 
to C-R tube socket. 

3i. Picture scrambles for a while without changinq 3&. Loose connection or defective tube in the scan- 

In average brightness, then returns to normal. nlng system. 

36. Look for loose connections In clipper or fre¬ 

quency separator if scrambling occurs. 

37. Picture Is trapezium-shaped (not rectangular). 

37. Deflecting system Is out of balance. 

37. In a balanced electrostatic deflecting system, 
check the output tubes In each sweep channel. In 
an etectromfignetic deflecting System, look for shorts 
between turns In a deflecting coil. 


The above chart is reprinted from the National Radio News (National Radio Institute, Washington, D..C.) 
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BASIC 10" 
TELEVISION 
KIT 

I Sound IF Transformers (2) 

2. Schematic diagram 

3. 1st PIX IF 

4. 2nd PIX IF 

5. Cathode Trap 

6. Discriminator Transformer 

7. 3rd and 4th PIX IF 

8. Video Series Peaking Coil 

9. Video Shunt Peaking Coil 

to. Video Series Peaking Coils (2) 

It. Video Shunt Peaking Coils (2) 

12. Filament Chokes (5) 

13. Power Transformer 

14. 13 Channel "Front End" 

15. Deflection Yoke 

16. Width Control 

17. Horizontal Linearity Control 

18. Yoke Mounting Hood 

19. Focus Coil 

20. Iron Trap Magnet 

22. Vertical Output Transformer 

24. Vertical Blocking Oscillator Transformer 

25. Horizontal Synchronizing Disc. Trans¬ 
former 

26. Horizontal Output and H.Vi. Trans¬ 
former 

27. Stamped Chassis 


All are exceptionally well 
known'parts. In facttheylead 
the television field. All these C 
major components cost you ^ 
only . 


115 


00 


R.F, POWER SUPPLY 

6 K Volt Unit completely wired $17.95 
10 K Volt Unit completely wired $24.95 

LAST MINUTE SPECIALS! 

866A rectifier .. 2 for $1.50 

S.C. J-45 code key with cord, 3 for $1.00 
10 ft. 7 cond. viny. coble .. .4 for $1 -00 
Dual .1/7500 V. oil cond. .. each $1.11 


25% deposit^ balance C.OJ). 

Please Incluile .tifficlent payment for transportation. 
OWJr payment will be refunded. 

Write to Dept. RC-1 


i^reetings to 
sail Jf rienbfi 


DOUBLE MODULATION 

(Continued f rom page 39) 


i and to greater swings at a low’d' fre¬ 
quency by the frame time base. 

Thus, the current supplied to the 
transmitter's r.f. power amplifier is 
modulated simultaneously in amplitude 
by the video frequency and in frequency 
by the line and framing signals. 




TUNER4 

H.F.AMP^ 


•|amputuo£ oFTI^vipeo AMPL 1 * CftTU6£ 


amplifier 4 
AMPllTUOe 
LIMITER 



r 

DISCRI 

4S£PA 

min'tr 

AATOR 


ITiNt (HOfllZ)] 
TIME BASE i 


FIELD IVERT) 
TIME base 


Q ^dar^arls XorB:. 

235 MAIN ST. HEMPSTEAD, N. Y. 


Fig. 4—Receiver hookup for proposed system. 

The r.f. tuner and amplifier section 
“of the receiver (Fig. 4) is conventional. 
It must be able to receive the whole band 
of modulated frequencies with negligible 
attenuation. Its output is divided into 2 
channels: Channel one is applied to a 
normal detector of amplitude modulation 
(a diode for instance). The detected 
voltages reproduce the video-frequency 
signals of the transmitter. After ordi- 
I nary amplification, they are applied to 
the deflecting yokes of the tube. 

I The second channel includes an ampli¬ 
fier and limiter which brings all ampli- 
I tudes to a single level. Amplitude modu- 
I lation is thus eliminated, and only fre¬ 
quency modulation remains. This is de¬ 
tected by a .standard discriminator, 
w^hich produces voltages having the 
I same form as the freque^icies of Fig. 3. 
i The components of these voltages are 
j separated into 2 parts by a suitable 
I filter: the higher frequency one (line 
i synchronizing signals), and the lower 
frequency one, (frame or image pulses). 
These components are applied to the cor¬ 
responding time bases to assure perfect 
synchronization of the receiver. 

Suppression of the time bose 

But is it necessary to maintain the 2 
time bases in the receiver? We believe 
they are no longer indispensable in such 
a system as tV^is. 

As we have noted above, the fre¬ 
quency-modulation channel transmits, 
not quasi-ihstantaneous pulses, but volt¬ 
ages which have the actual form of 
those produced by the time bases of the 
transmitter. It is therefore possible, af¬ 
ter separating and amplifying them, to 
apply them directly to the deflecting 
elements of the receiver's cathode-ray 
tube. (The drawing shows a tube with 
electrostatic deflection, but, of course, 
there is nothing against the use of elec¬ 
tromagnetic deflection in such a system.) 

Technicians know how often time 
bases are a cause of trouble. They wdll 
appreciate the advantages to be obtained 
by replacing them with simple ampli¬ 
fiers. If any irregularities should occur 
in the sweep circuits of the transmitter, 

R A [51 O - 


TELEVISION 
COIL KIT 




* 4 i _ 



LOOK AT THESE FEATURES! 

* Video IF Bond width of 4.25 MC Ihol can oporafa 
any size picture tube with maximum resolution. 

* Five stages Video IF permeability tuned with sound 
and odjocent channel re|e<tlon traps In shielded cans. 

* 6 Channel RF Tuner, permeability tuned mounted on 
•witch assembly plate. 

* FM Sound Discriminator for TRUE FM. 

* Can provide Video Oporotion for YO, 12. 15 or 20-Inch 
picture tube upon further construction. 

* Video Peaking Chokes to mointoin bandwidth. 

* Detailed Construction Manuol 5 Ports UsI with every 
kit, for 20 Tube, 7 In. Telev Ision Set. 

* Continued Service BullotinL. 

ORDER DIRECT OR THRU LOCAL DEALER' 
TERMS 

Shipped Porcel Pest prepold on receipt ef check or money 

order. Or P.P. Collect on receipt of 25% deposit with 

order, bolance COO. 


RAY-LECTRON CO. 

706 Tenth Avenue 
BELMAR, N. J. 


GREYLOCK 

A Dependable Name in 

RADIO TUBES 

GT, Qiass. and Mintaturo Types. 

12SA7, 12SK7, 12SQ7, S0L6. X2AT6. 

X2BA6. X2aE6. 39W4. 50B5 . each 39C 

XR9. 195. XT4. 394. 304. SAKS. OACS. eAC7. 

eAQ9. 6BC6. ftBAB, 6AU6. 6eJ6. 6X4. .each 49c 

32L7, 70L7 1X7L7 . ... .each 59c 

All Tubes carry rmA 90-Day Guarantee 


FM speakers 


TERMS: Net COp. No order accepted for less than SS.OO 
WRITE FOR BARGAIN CATALOO 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7, N. Y. 


$11 


ELECTROlVICi 
VOLT-OHMMETER 

110 VOLTS AC 20 RANGES 

00 


POSTPAID 


0/5/10/50/ 100/ 500/1000 /SOOO 
volts DC and AC. 0—1.000.000.000 
ohms in six Ovcriapplnic ranges, sen¬ 
sitivity; over MILLION OHMS P«r 
VOLT on 5 volt ran^c. 


Complete kit Includes nil component paftA. tubes, 
punched and drilled chnsiLs nnd be.tutifully enam. 
clod panel. Easily assembied and wired. 

Special Blldohack circuit developed durinfr war 
by scientist at the California Instlluie of Terhnol- 
oKy Rives amazlns Bonaltlvlty and flexibility while 
completely eltmtnAlns necessity of batteries and ex¬ 
pensive meter. Each tintnjmvnt is individually cali¬ 
brated. Dial acale over nine Inches long: 

Tn .-idditlon to performing the usual volt-ohm 
rtmcilona. this instrument easily measures the>:e 
voltajtes: SUPERHET OSCIIXATOR.^ AVC. AFC. 

TRUE GRID BIAS AT THE GRID. BIAS CFXLS with- 
cut afTectlnir the circuit. Me.isurea the exact leak- 
ace resistance of INSULATION. TUBES. CON- 
DTNSFRS. It can be used with a elffnal l/encrator 
for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 

bowling GRECN. KENTUCKY 


TEST EQUIPMENT 

AUDIO SlO. GENERATOR: 20-20.000 MfC. by RCA. Espey. 
GE. for Lab use with siluare .and reir- sine wave. 12 tub* 
circuit with res. rap. tuned oacHKitor. direct read dial. 
n»R. coupled amplifier sijct. w/P-P output, an output trims, 
w/var. Imp. secondary Used for alno wave output, a 8 <iuare 
f wave forming acctlfm & ampllflcr volmge rvff. pwr. sup. 

I 110-220AC. Associated Output attenuators. Orig. v.alue 

$435.00—Surplu* B.’irg.aln, Like Now . 562.50 

TRIPLETT X-56C: tube checker, set an.-ilyzer voltohmmeter 
& cap. rtiecker comb, with output A DC voltohmiueier. 3 
motem In one carrying c-isc w/adaptcni. prod.s. used. 
Close Out Special $52.50. OrlC. value SI 39.00. 

McConnell 3834 Germantown Aie .Phila. 40, Pa. RA-S6033 
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Comparison 


Radio 

5®Rvicim« 


Find radio faults double-quick with this new simplified 
method. Repair all radios in minutes instead of hours. Revo¬ 
lutionary, different Comparison technique permits you to 
do expert work immediately. Most repairs can be made 
without test equipment. Simplified point-to-point, cross-ref¬ 
erence, circuit suggestions locate faults quickly and easily, 

CHARTS, BLUE-PRINTS, TESTS, PICTURES, HINTS, JOB-SHEETS 

Learn time-saving ti’ouble-shooting short-cuts; find any radio 
fault with ease. Follow the tests shown on 24 large circuit blue¬ 
prints. Over 1,000 practical repair hints. For all types of radios. 
Hundreds of simplified tests using a 5c resistor and any filter 
condenser. Introductory matenal for beginners and to serve as 
review for experienced radio men. Several chapters on test equip¬ 
ment. Complete plan in manual form, 63 job sheets, data on all 
tubes, large size: SV^xll inches, 84 pages. Schematics, pictures, 
charts. Sold on no-risk trial. Use coupon to order. 


NO TESTERS NEEDED 

REPAIR ANY RADIO IN MINUTES 

This newly developed method tells you how to locate the source of 
trouble in any radio set without equipment. Make needed tests, 
measure voltage, trace the signal, by using only a 6c resistor, small 
condenser, and a crystal detector. Inject signals without any signal 
generator. Test parts by the new Comparison method. Test tubes with¬ 
out equipment. Repair any radio expertly following simplified picture 
plans. Improve your radio servicing ability. Data on all sets, portables, 
AC-DC, FM, recorders, intercoms, P.A. E.xamine and apply the plan 
for 10 days without obligation or risk. Send trial coupon today 


NO RISK TRIAL ORDER COUPON 


isuPREME publications; 

2 9 S. Kedzie Ave., Chicago, 12, Illinois ! 


I Ship postpaid the new complete Simplified Kadio Servicing by { 
I Compariaon Method manual for 10 days’ examination. I am enclos- ] 
I tng $1.60. full price. 1 must be entirely satisfied or you will refund { 
I my total remittance. | 


■ NAME: . 

■ 

! ADDRESS ; 


METERS 

0-1 M.A.D.C. 3^ With 0-10 

M.A. shunt . . $3.65 

0-200 D.C. Micro-Amp.2’'.Gnien, 3.25 
0-150v. A.C. ST. Wcstinghousc . 


TUBES—ALL NEW—JAN—GUARANTEED 


10% discount in lots of 10 or more 
6AK5 .69 gags .59 9006 .49 5U4G .49 6X5GT .59 

2C2G .19 6V6GT .59 6H6 .49 6J5 .49 6E5 .59 

3E29 (829B) 2.75 <-25 6L6GA 1.25 2X2/879 .69 6SN7GT .39 

6BPI 3.00 5BP4 3.25 3API 2.75 e32A 2.00 

TRANSFORMERS and CHOKES 

AH primaries I15v. 60 cycle. All cased with ceramic stand-offs. NEW. 

400-220-0-220-400 at 125 M.A., »2. 3, 4 , 6 v. at 2A., ^5 6 . 3 v. at 2A.. 

6.3v. at .3A.. #7 6.3v. at 3 A. . .. 3.95 

xfl 6 v. at 5.32A., *2 6 v. at 6.32A .]. 2.95 

6.3v. at . 6 A., «2 6.3v. at 9A . .. 2.95 

«1 6.3v. at . 6 A., «2 6.3v. at 6,4A . 2.45 

^1 2100v. at lOM.A. for Scope .. 2.50 

«1 TlOv.c.t, at 150M.A.. #2 490v. at 1.5M.A . 2.95 

» 1 735v. at 5M.A.. ^2 2.6v. at 3A . 2.95 

15 Henry, 330 Ohm, 85M.A . 1.49 

59 Henry, 850 Ohm, lOOM.A .. .95 

600w. Sola Constant Voltage Transformer . . 49.50 


OIL FILLED TRANSMITTING CONDENSERS 


Standard makes—Metal cased—Ceramic stand-off^—with Straps 


12 mFD. 660V.A.C. (2,00Ov.D,C.) G.E. Pyranol ... . 4.95 

I MFD. 3600V. D.C. 2.95 .5MFD. 750V.A.C. .98 .2MFD. SOOOv.O.C. 2.49 

2MFD. lOOOv.D.C. .79 7 mFD. SOOv.D.C. .69 7MFD. GOOv.D.C. .59 

4MFD. SOOv.D.C. .49 

II M.C. I.F. Transformers. 4 M.C. Bandwidth, SET of 6 . 2.95 

Right angle CO-AX connectors, Amphenol -83-lAP .. .29 


B.C. 1267-A NEW . 29.95 RA. lOB-A NE\V . 24.50 

RC-148-C, both units. New . 47,50 

Sorry^NO C.O.D.-All prices F.O.B. our Warehouse. CHICAGO 
All items subject to prior sale. New circular now ready. 

QUAD ELECTRICAL SUPPLY 

1650 NORTH DAMEN AVENUE CHICAGO 47. ILLINOIS 


3.25 


they would be faithfully reproduced (in 
this system) so that no distortion what¬ 
ever would result. 

Finally, it is easy to imagine the ap¬ 
plication of the principle of velocity 
modulation to the system described. We 
know that it is possible to improve the 
contrast of the image by increasing the 
speed of the spot in the darker parts of 
the image and slowing it down in the 
brighter portions. Nothing prevents the 
use of these speed variations by apply¬ 
ing a fraction of the photoelectric vol¬ 
tages of the transmitter to its line time 
base and to the reactance tube. The same 
Speed variations in the horizontal sweep 
then would be reproduced faithfully in 
the r^eiver. 

The principle of double modulation 
seems to have numerous applications in 
the field of television. 


RADIO ELECTRONIC PATENTS 

(Continued from page 96) 


A crystal of the piezo-electric type is connected 
between grid and ground of the pentode or beam- 
power tube, and the cathode circuit is tuned 
to approximately the same frequency. Therefore 
oscillations are generated at the crystal frequency. 
The screen circuit is tuned to the 8 rd harmonic, 
and this harmonic is transferred to the secondary 
of the transformer which is also tuned to the 
same harmonic. 

This tuned transformer eliminates most of the 
fundamental voltage and applies a relatively pure 
wave to the suppressor to modulate the electronr 
stream. The plate circuit is tuned to the 3rd 
harmonic of this frequency (which is the 9th 
harmonic of the crystal frequency). This high 
harmonic is found to be relatively strong in the 
output, because of the tube characteristic. 
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Technicians Everywhere ' 

agree that when ' 

BETTER AMPLIFIERS ! 

are made, 

it’s A. C. Shaney who’s 
a-goin’ to make them” 

A, C. Shaney, long known as the outstand¬ 
ing designer of high-quality amplifiers, and 
his associates at the Amplifier Corp. of 
America, are getting ready to announce the 
completion of the finest line of public ad¬ 
dress and electioneering amplifier equipment 
ever produced. 

New standards of quality and workmanship, 
new circuits, new materials, and new manu¬ 
facturing processes have been combined to 
make this soon-to-be-announced amplifier 
line the answer to all requirements. Speci¬ 
fications and performance ratings of these 
popular-priced models will equal or surpass 
those formerly found only in high-cost, 
custom-built equipment. And Amplifier Corp. 
of America will guarantee every amplifier 
for 6 full years—an expression of confidence 
that only the country's leading and most 
thorough manufacturer of the most modern 
amplifier designs would dare make. 

You can't afford to buy any amplifier until 
you have investigated the new concept in 
amplifier design and construction offered by 
A. C. Shaney and the Amplifier Corp. of 
America. 

Joifi the many thousands who are 
**watching and waiting'* for the latest 
in amplifiers from 

AMPLIFIER CORP. I 
of AMERICA 

398-10 Broadway, New York 13, N.Y. 

A postal card will put you on our viailing 
list to be among the first to know. 



Model 730 

Range: aC DC Iv to 3000v (7 bandi.) 
7efo center icale tor F.M. alignment. 
Ohm Scale: 10 Ohms to 10 Megohms, 
frequency Range: Audio to 110 MC. 
Input: 100 Megohms AC or DC 
Tubes: iXA, Oa2. AAQS. 2-I2AU7. 
R-A4522. 


ftigh gain Signal Tracer with enclosed 
tpealier. No amplltications needed in 
receiver—no hum. ^ ^ ^ 

B'* illuminated dial. SS9 

Net 




Write for ^aUdop eheff 


Coastwise Electronics Co., Inc. 

130 North Beaudry Ave.. Los Angeles 12. Calif. 

New York Office & Warehouse 
__25ft Broadway. Now York 7, N. Y._ 


NATION-WIDE TELEVISION 

(Continued from page 27) 


once the performance is underway, there 
can be no interruption in the action. 
There can be no retakes. There can be 
no prompting. That means many more 
hours of rehearsing than actual time on 
the air. It all adds up to real money. 

There has been a tendency during 
1947 for some leading telecasters to sub¬ 
ordinate their studio activities to out¬ 
side pickups such as sports, news events, 
and ‘'magazine^* features. At least such 
programs "just happen'* and can be 
televised as they are found. To be sure, 
sporting events often call for handsome 
payments for the television rights, but 
the popularity of televised sporting 
events is such that there is no dearth 
of sponsors to foot the bill. 

From the metropolitan centers, then, 
must come most of the studio produc¬ 
tions and the major sporting events as 
well as the big news events. This means 
a television network. Such a network 
can be either of the as-it-happens kind 
or of the recorded-on-film kind, just as 
in sound broadcasting there is the actual 
network and in addition the electrical 
transcription. 



Already the beginnings of the televi¬ 
sion network of tomorrow have been 
made. The A. T. & T. co-axial cable be¬ 
tween New York and Washington, with 
Philadelphia and Baltimore along the 
way, already is being used for network 
purposes, mainly by NBC and Du Mont. 
Such co-axial cables are being extended 
in the Middle Atlantic, South, and Mid- 
West States. Nevertheless, many gaps 
still remain to be closed before coast-to- 
coast telecasting can be even approxi¬ 
mated. Meanwhile, several organizations 
seeking less costly means of piping syn¬ 
dicated television programs have turned 
to ultra-high-frequency radio relaying. 


Or+hicon camera for small telecasters—can be 
used both for outside pickup and studio work. 


Gef a new 

ELECTRIC SOLDERING IRON 


FREE 


and assemble your own 

MAGI-KLIPS 

RADIO & ELECTRONIC EXPERIMENTER'S KIT 



This is the same MAGI-KLIPS Kit— 
complete with all parts—^that we sell 
ready assembled for $29.75. 

In knocked-down form with full in¬ 
structions for assembly,C4|| 
it is now available at the^ I jl f H 

new low price...,. iwai w 

complete with a new EUectric Soldering Iron— 
the ideal iron for wiring your unassembled 
MAGI-KLIPS Kit. 

Remember, you build 18 different experi¬ 
ments with your MAGI-KLIPS Kit. You ac¬ 
tually teach yourself radio and electronics and 
have a lot of fun at the same time. 

RADIO RECBIVES. HOME BROAD¬ 
CASTER, PHOTOELECTRIC RELAY, 
CODE PRACTICE OSCILLATOR. S/G- 
NAL TRACER. REMOTE CONTROL 
relay. Phonograph Tram.»mitter, Inter- 
communication Amplifier, Corfc Transmit¬ 
ter, Radio F^Quency OsciBator, Tele¬ 
phone Line Amj^ifier, Electronic Switch, 
Phonograph Amj>lifier, Temperature Con¬ 
trol Relay, Contact Detector, Electronic 
Metronome, Interval Timer (one-shot). 
Interval Ttmf^ {repeating). 

PHONO. 

AMPLIFIER KIT 

A real barraln. tJaes 
S5ZS and 50L6. Com¬ 
plete dta^am and 1 d- 
fitructiona for asflem< 
bllnK. Also good for 
call system. 

Kit Form . $1.85 

Wired and Tested. 2.45 
Tubes for above.. 1.65 

CODE PRACTICE OSCILLATOR KIT 

Learn the codel Oei your hara ticket I Uses 50L8, 
35Z5, 4" PM speakor. Tone and volume control a. 
Ideal for classroom Instruction. Complete diagram 
and asRcmbly Instructions. 

Kit Form . ...$2.85 

Speaker and Transformer for above . 1,95 

Tubes for above . |,65 

Wired and Tested, with Tubes and Speaker..,. 6.00 

Terms: 20% deposit, balance C.O.D. 

Send for your copy of FREE booklet, 
‘‘Electronics Mad© Easy, ’ 

DEER & TAYLOR COMPANY 

Dept. C 1342 Mllvia St. Berkeley 9, Cat. 



TELEVISION RECEIVER—$1.00 

Complete instructions for building your ovrn television 
receiver. 16 pages—IKal?’’ of pictures, pictorial dla 
grams, cUrifled schematics. 17*x22‘' complete schematic 
diagram & ctiassls layout. Also booklet of alignment 
Itistructions. voltage & rcsisunce tables and trouble- 
■hooting blots. — All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
5507.13th ATe.. Brooklyn 19, N. Y. 


notably G-E and Philco, while the Bell 
System is supplementing its co-axial 
lines with radio relays. The NBC-G-E 
tieup between New York and the 
Schenectady-Albany area is made in 4 
radio-relay jumps—from the Empire 
State Building to Mount Beacon to 
Round Top (in the Catskills) to Helder- 
berg Mountain (near Schenectady) and 



KLbr.igcgr I lut'ur AN 

tarth contour and line of sight alohg General Electric's New York-Schonoctady relay route. 
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then into the main G-E transmitter, the 
radio relaying transmitters being strict¬ 
ly automatic or nonattended. It may be 
that these relay transmitters may serve 
local telecasting stations along the 
route in the future, branching out the 
network, Philco in Philadelphia has been 
retransmitting WNBT (New York) 
programs by means of relay transmit¬ 
ters. 

In the matter of television networks, 
however, there is a time factor quite as 
well as distance. The important news 
event doesn't wait upon the convenience 
of the television audience. Most news 
events occur during the day, yet tele¬ 
vision audiences gather in the evening. 
Consequently, such news events must 
be recorded on special film, and telecast 
at such times as meet with the conven¬ 
ience and pleasure of the television 
audience. Much of the syndicated pro¬ 
gram material is bound to be handled 
by special television films from here on. 
Please note that word ‘‘special.” Already 
television is developing its own film-re- 
cording technique. Leading telecasters 
have their own film camera crews. Most 
of the films are of the 16-mm size, for 
it has been found that this small film 
does just about as well as the more cum¬ 
bersome and costly 35-mm theater film. 

Means are available for filming pro¬ 
grams directly off the monitor screens. 
Such recordings have heretofore been 
used mainly “for the files,” or for study¬ 
ing program techniques and perform¬ 
ances in considerable detail. They are 
now good enough to be used for syndi¬ 
cating purposes. Thus telecasts originat¬ 
ing in metropolitan studios or remote 
pickups may be available to affiliates 
of a group or network within a matter 
of hours or days. 

So much for the big-city stuff which 
the smaller telecaster will want to 
handle. There never will be a scarcity 
of local programs. Certainly the football 
game between the local high school team 
and that in the adjoining town always 
carries greater weight than a big-league 
game. The telecaster will want to cover 
such local happenings either by direct 
telecasting or by 16-mm film recordings 
for transmission during evening hours. 
Prominent citizens will appear before 
camera and mike in the studio. Amateur 
players will jump at the chance of being 
televised. The local television station 
will be to the community what its local 
newspaper has ever been—^the local 
pride and joy. 

So again the writer points out that 
eventually it will be immaterial whether 
you live in New York or Pumpkin Cen¬ 
ter so far as satisfactory television en¬ 
tertainment is concerned. In due course 
television must become nation-wide. 
That dream is well along toward reali¬ 
zation. 


HCW MALLICBAFTeRS MODEL T-54 TELCVtSION RE- 

CEtVER. Prie# . .. SlCO.SO 

Production ochedulod for th« fint of tho y^ar. Ptneo 
your order with u» now for early dorivery. Remit In full 
or send a 20 ^ droo.lt with order. 

SX'48 Now available from *10011 . $169.95 

New Mctnaner 8 tube FM Converters In Wood 

Case . 38.33 

Kew Portable battery sets with Short Wave. . . , 6 R .00 

BrowninR AM.FM complete tuner chassis . 142.00 

Garrard Model RC-60 Deluno ChnnKcrs .. 69.50 

Thonlnrson 10 Watt Ri.Ft Volume Expenslon Am> 

pililcr Kit, complete with tubes . SO-OO 

ARROWHEAD RADIO & TELEV. SUPPLY CO. 

8216 “O'* St., San Bernardino. Calif. Phone 255-Rl 


Ne-O-Lite Tester — Spray K!t 
Inspection Lite — Alignment Kit 


?G-C 

INSPECTION LITE 

Just the light for service work. 
Lights up herd-to-see corners. 
For 110 Volt AC or DC 
No. 705. List . $1.50 


G-C FELT KOAT 
FLOCK finish 


G-C NE-O-LITE 
TESTER 

For testing 
fuses, appli¬ 
ances and any 
electrical cir¬ 
cuits. 90 volts 
to 550 V. A.C. or D.C. 

, No. 5100. List . 50c 




SPRAY KITS 

Easy to apply flock for refin- 
ishing turntables, cabinets, 
grilles, etc. Kit contains special¬ 
ly designed spray gun, 2 colors 
flock, undercoats, thinner, 
brush, instructions, etc. No. 
]80-2. List . $10.75 


G-C NO. 5025 
PROFESSIONAL 
ALIGNMENT KIT 

Complete alignment and 
neutralizing kit in steel box. 
Has every tool to service 
any set. 30 tools. 

List . $19.95 


ore 


Hove you seen the new 
*'$peede*" Wire Strippers . . . 
for illustrated literature. 

Radio division 


® -i^We ot leodo'g 
0''°'!° v/ri»e<of 

di,,nbuto«o^ our oe'r/ 
Crowed eCCog. 


GENERALCEMENT Mfg. Co., Rockford, III., U.S. A. 

Manufacturers of over 3/000 proefuefs • Sates offices in pripcipai cities 


RED HOT 


SPECIALS 


Limited quantity for immediate shipment— 
while they last 


★ MOST SENSITIVE 
PHONES BUILT 

★ HMMPEDANCE 

★ NOISE PROOF 


★ MAY BE USED AS 

8,000 OHM DUAL HEADSET H-16/U erIdVnterc^ 



at 


.89 ORIGINAL 

COST—$25.00 


Combination Offer 

Both Items ft ^.25 


Include 2SC to 
Cover Coat of 
poatao* 


includo 25c to Cover Coat of Postage 

Lloht, durable, and efficient phones featuring a permanent magnet with an 
8000 ohm transformer built Into each unit. Molded soft neopreme earcup 
ihaucd to snugly and comfortably envelop the entire ear. Steel headband 
with new type adjustable sliding brackets allow earcups to bo extended or 
retracted. Cover plates constructed of lightweight magnesium. No removable 
parts to become loose or lost. Eipeelally suited to hams and commercial 
Operators, recording engineers, aircraft pilots and similar exacting applica. 
tions. Hl-impedance, extremely sensitive. May be used as sound powered 
interphones without use of a battery. Can even be used with simple xtal to 
make a complete radio receiver. 

Carbon Throat Microphone 

This microphone will work Into any 200 ohm 
Impedance Input circuit. Has adjustable strap 
to fit any neck. In operation this microphone 
is strapped aroupd the throat thereby facilitating full 
freedom of both hands and head movement. Ideal for 
high frequency mobile work for hams. Can also be 
as a hi.grade Carbon Mike by simply drilling three holes 
In case. Sensitivity of this mike equal to mikes costing m 
$10 and $15. Supplied with strap. 10* cord and plug. 

Your Cost ........ .. 



20*/* deposit on 
all orders unless 
rated. 


NIAGARA RADIO SUPPLY CORP. 

XGO GREENWICH ST., NEW YORK 6, N. Y. 


All prices F.O.B. 
N. Y. C. Write for 
latest Bulletin lORC 



NOW 

rOR YOUR SILENT PROJECTOR 


Convert your 16mm silent pro¬ 
jector to sound freKardless of 
make) with Apex sound head 8 
radiofilm adapter. Guaranteed 
excellent performance. Write 
today for free Information. 
APEX VIDEO » 12209 U Branford St. * Roscoe. Calif. 


—PROJECTION TELEVISION—, 

Adapt your present RCA, OR. Croaley, Phllco te^e- 
rlsion receiver for a 8x8 foot projected picture with 
th** addition of a 30 KT-RF power supply and a 
5TP4 projection lens assembly. Complete pictorial 
construction details of the 30 KV supply and pro¬ 
jection lystem based on actual New York taeem In- 
Btallatlons described in booklet Just published at $2 
each, postpaid. 

PERFORMANCE RADIO CO. 

2698 Jerome Avenue, New York 56, N. Y. 
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PHONO AMP and 
RECORD CHANGER 



phono nm- 

ipllner and record Chancer 

jvlth "bin set" features. 

Positive-iiccion Crescent 
Chancer handles |0' and 12' 

jiimmlnC; Onder-tlD 
dIc?ud counter-balanced 

--p-Wr 

fecord Chancer. mA-2192. . . . 


U495 



Indlcntor Amplifier AM* 
61. All braad-new, valu* 
. abl^ parts. 15 populaf 
tubes. Including; 6SL7GT. 
6SN7CT, 5Y3CT. HOlo! 
Powerful compact blower, uni* 
%crsal wound for 22-30 volts AC or 
DC. Resistors, After by-pass con¬ 
densers, soCKcts, connectors, etc. 


MA-2102. 


5895 


15“ HIGH-FIDELITY 
DYNAMIC SPEAKER 


Husky 25-Wiitt dynamic speaker 
for uac where perfect reproduc¬ 
tion la desired. Ideal for both 
Indoor and outdoor installations. 
12.500 ohm held. 16 ohm voice 
colt. Regular $40.00 
list. MA-2190 


$1895 


FM and HAM ANTENNA 


AN-104-B. K’M'ave at 100-156 MC; formerly used 
9vlth SCR-522. 274-N, ARC-5. A Pair make an 
excellent brOad-band dipole for FM reception, 
Gnaxiai connector In base. Very sturdy; use any- 

Raou, . 39c 


Battery Audio Amplifier 


iicT^ 


^AMERICA CO. Inc 


STORE WAREHOUSE 

2412 S. MICHISAN AVE. 2307 S. ARCHER AVE 
CHICASO U. iU. CHICACO 16. Ill 


TELEVISION AND FM ANTENNAS 

(Continued from page 126) 


from 

ID-AMERICA 

sensational buys in brand-new, 
unused, top-quality radio parts and electronic 
equipment. You vc never seen blc buys like theso 
VQlueVa^^K ®'Vy bcftinninft. Theso 

1 **^ * hundreds and hun- 

now. Write free cataloft. You’ll save money! 


Tests performance, leak¬ 
age and shorts In ALL 
receiving tubes, even 
su b-m Iniaturc and 
acorn. PLUS provision 
r for tubes that may be 
m — Invented. Durable con- 

" struction is fully shielded; dust- 

prooi case, hliih-visibility meter. Illuminated 
Chart: no books or charts to be misplaced. Sim¬ 
ple, fast operation with positive contact sllde- 
owitches; tests EVERY tube clement. 110 volt AC. 
I6H * I4H'. KOQCfF 

MA-2193. . 

PORTABLE DACO TUBE TESTER 

Same construction and operating features as 
counter model. Enclosed In sturdy case with dur¬ 
able black leatherette covering. OCf) 

12H'X 12^'. MA-2t94 . 


somewhere between 2 and 3, it is con¬ 
sidered a fair value. 

The Tricraft Products Co.'s antenna, 
developed in conjunction with the Bel- 

.STANOfNG WAVE RATIO 


All elements of the antenna are se¬ 
curely grounded to the support mem¬ 
ber, which permits giounding it to en¬ 
sure lightning protection. 


Telephone Repeater EE-99.A, 
designed for telephone and 
I intercom systems, either port*! 
I able or fixed station. Com¬ 
plete with tubes, battery 
cable and plugs, carrying case 
.and strap, less batteries. 
Brand new. SIAQC 

MA-E99 . 


Order now — right from this adt Send 25% deposit — 
«ve ship C.O.D. for balance plus postage. Write, too. 
for Mld-Amcrico’s big. complete catalog that lists 
|lundrt^ds and hundreds of hard-to-get Items — ALL 
AT UNBEATABLE LOW PRICES! Mall orders and 
catalog requests to store address — Dept. RC*16 



impedance 


impedance (a) 

-400 

-300 

- 200.-~AVERAGE 

- 100 
-■0 


30 40 ^0 60 

FREQUENCY IN MC 

double OiPOLt- H TYPE aNTENNA 

Fig. 14—Antenna impedance vs frequency. Mismatch may cause ghosts. 



mont Radio Corp., uses 2 dipoles (see 
Fig. 15) to cover the 2 TV bands and 
also FM. It is matched by a 300-ohm 
line. A relatively thin dipole, (which is 
a half-wave long at 70 me) is placed 
near a relatively thicker dipole cut to 
a half wave at 128 me. The short, thick 
dipole is connected at its ends through 
inductive rings to the approximate mid¬ 
points of the thin, long dipole section. 

In the lower television band the an¬ 
tenna acts like a broad-band folded di¬ 
pole tuned to approximately 66 me, with 
the thin me,niber resonant at about this 
frequency, and the short heavy antenna 
end loaded by the inductive rings at its 
ends. In the higher TV band, the long 
thin dipole is wavelengths in the 
center of the band, and the short member 
is end-fed by means of the inductive 
rings connecting it to the long mem¬ 
ber, so that the currents flow approxi¬ 
mately in phase in the 2 dipoles. 


ey- 




Fig. 15—Inferesfing-looking two-band antenna. 


BRITISH TELEVISERS 

(Continued from page 44) 


first a.f. plus pentode output type. Al¬ 
most its only departure from the normal 
is the use of 726 kc as the intermediate 
frequency. 

On the television side, the 4 r.f. 
stages are the tuned-pi ate, tuned-grid 
variety (except that the grid of the 
second r.f. amplifier is untuned) illus¬ 
trated in Fig. 7, so arranged that the 
circuits form capacitance-coupled by¬ 
pass filters. The preset tuning is done 
by movable brass cores. The video am¬ 
plifier and its associated circuits, seen 
in Fig. 8, have some original features. 
At the plate of the video amplifier the 
vision signal is positive, i,e., the picture¬ 
painting voltage variations are positive 
swings and those forming the synchro¬ 
nization pulses neg¬ 
ative. The plate out¬ 
put of this tube 
(VI in Fig. 8) is 
applied direct to 
the grid of the 
cathode-ray tube. A 
second output, this 
time of negative 
form, is developed 
across the cathode 
resistor and ap¬ 
plied to the plate of 
limiter diode V2. In 
the output of this 


tube the sync pulses are positive. The 
sorting out of short line-sync and long 
frame-sync pulses is done by feeding 
them to the grid of the thyratron of the 
line time base through a differentiating 
circuit and to that of the frame time 
base through an integrating circuit. An¬ 
other diode limiter is connected between 
the grid and cathode of the cathode-ray 
tube. It is adjusted by a preset control 
to prevent the input from exceeding the 
peak white level. Auto ignition inter¬ 
ference is thus kept below the level at 
which it could cause white splashes. 

An interesting set in the higher- 
priced class is the Sobell T.107 which 
costs $684. In this case the purchase 
(Continued on page 141) 



UB 


8—Video signals jome from plate, sync signals from cathode. 
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RADIO 

CONTROLLED 
BOMB-FIN 


This unit was orijtinally used to Control a jtuided 
Bomb; it contains a 24'VOl( Willard rechargable 
battery pack» which operates a gyroscope, and 
low geared revcrsable motor. The unit also con* 
tains a precision built 5-tube RF Receiver com* 


AM OMBeuevAMie VAioei 


IIV. GENERATOR 

$y9S 

lets Pulley 

$045 


'A fflllE “'SiSEP *149 

RECORDING WIRE «i, I 


These generators are excellent for truck 
or bus use. They also will make a 6ne 
power supply for your radio shack^ or 
nice light welder. Brand new in original 
boxes as pictured with pulley, $9.4^5 each 
or with keyed shaft less pulley—S7-95 
each. 

Shipped ExPreu Collect 


ANTENNA 


MODEL $14^ 

A hand operated 
Reel, 
and nut 
trailing antennas. 
Mfrd. by Conti¬ 
nental Radio & Tele¬ 
vision Corp. under RCA License. Add 20c 
to cover postage & handling. 


.006 Stainless Steel recording wire. New on original spools as u^ed by 
Army and Navy recorders. Each spool contains at least mile of wire. 
Can be used on standard wire recorders. Add 25c to cover handling and 

postage. 


GENUINE GOVERNMENT SURPLUS 


LOOP 

ANTENNA 


Used primarily on aircraft & Marine ADF 
Systems, Loop LP‘2l‘A contains an elec¬ 
tric motor and seLsyo. These loops have 
been removed from salvage aircraft, but 
are guaranteed to be in excellent working 
condition. 

Shipped Exprest Collect 


CHECK THESE VALUES 


CODE KEYER 

RG-8/U COAX CABLE ■& Shipped expren, charges collect 

RG-8/U is the ideal cable 100^ 

for feeding receiving and ■V/V/ 

transmitting antennas for • 

all frequencies up to 250 OniV ■ _ ^ ^ ^ 

MC and can be used up ■ C ^m ^ 

3000 MC and down to DC UDUXJ vd A 

New in 100' lengths, less ■ m f^ART^ Jm if A I 

•h^ao^ eve, before, only W ■ 3 CONDUCTOR £ ■ KlT Tl#*' I 

^TELEPHONE WIRE ■ SSa/--. t.., I 

3 conductor Braided H f 

*if**fi ^ todurf Or^ practice Code Keyer contains 

rrti* B 0 2^4* ^ Amplifier plus 

_ / »irt 1 z' .A J B Or^ ^B electric eye tube. It also contains a 110 

Transformers 110 volt, to 6v Jl 49 B ^rr^'^Vh’ H ohm, J^B 'Olt 60 cycle motor which runs your code 

2.25 amps, new. M X ■ °'nete/,^ 1 pofenW^ H through at the rate of 5 to 25 words 

Add I5c to fover postage and handling B V * Push ohm 2^1 P®*" minute. The amplifier would make an 

, . B oow*^£"r I Aih * ^B excellent P.A. system and the motor 

24* Headphone cord complete C AQ H ■ ^d<f 2 n*^*^‘*^or i 2 V* would turn a timetable very nicely. Used 

with lugs. ^ * •*’ ^ „ t <^Ove; condition. 

Add 10c to COttr handling and Postage J Shipped Express Collect Shipped Express Collect 

Continuity Tester with 12 extra Cl QC 

Penn light cells. _ 

Add lie to cover handling & postage ■ ZA-I LOCALIZER 

SIGNAL CONVERTER 

Add I5c to cover handling & postage _ 

N6A Gunsight containing a Fl.9 CDE-20109 $^95 

lens system plus a mirror and <1 AA ^ ONLV I 

many other valuable parts.^I•UU H 

-ir . L at- r M Contains 2 cubes 6F8G 

Add 25c to cover handling O postage, H 6C8G, several car- 

. wound resistors, 

Add IOC to cover handling & pottage t’r^^'sfSrnflrs?”'* sc* 

DM52A Dyo»<no«or Inpuc 28y at tf 09 H o?h“?“va'2a"bl?‘V“m 

l.l amps, output 250 vat .06 amps >-« ■ Add 4 0 c . 000 /“; 

Add 35c to cover handling Gr pottage handling and postage. 

5# Radio Parts Assortment, guar. AA 
an teed satisfactory. 

NO C.O.D.ORDERS 

MINIMUM ORDER $2.00 . ALL PRICES F.O.B. OUR WAREHOUSE . MICHIGAN SALES ADD 3%.TAX 


Surplus 


SILVERSTINE 

6532 EAST McNICHOLS ROAD 
DETROIT 12, MICHIGAN 


CO. 

Bargains 
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‘*l personally 
Kiiarantee (hat at 
(be end of 1 year 
from date o( re- 
cel*)!, my 'Ap¬ 
plied Prectlcal 
R8 <^Io^ «et will 
hate earned for 
pyoti at least 10 
tlmee its coet. 
or you may re¬ 
turn It and ril 
return every cent 
you paid." 


B. W. Cooite, Prea. 



Here’s a sensational ’’get ac¬ 
quainted” offer I This big, new 
book, ”^0 New Radio Dia¬ 
grams Explained” is yours, 
absolutely FREE, It contains 
circuits and data on the lat¬ 
est Radio and Television sets. 
Easy-to-read, x 11* size, 

with full instructions on how 
to read and use diagrams. 
Belongs in every radioman’s 
kit, 

HOW TO GET 
YOUR FREE BOOK 

You get this book Free just 
for looking over — without 
cost or obligation—the sensa¬ 
tional new 5-volume Coyno 
Bct "APPLIED PRACTICAL 
RADIO”, It’s just off the 
press, Here’s everything you 
want to know about radio, 
from basic principles to upv 
to-the-minute Television and 


rM I PA, short-wave, aviation-auto radio, multi¬ 
bands. tele-transmission, testing instruments and 
trouble-shooting short-cuts, phototubes, eU., all 
clearly explained. Shows how to construct, install, 
service all types of apparatus. Step-by-step photos 
brejtk equipment down before your eyes I Newest 
testing methods. Hundreds of subjects, over 1500 
pages, almost 1000 illustrations, diagrams. Writ¬ 
ten for home training and field reference—«o 
complete, so up-to-date and practical that every 
man interested in radio should sec it. 


1 


SEfia NO MONEY SS'.“erc^nTearS 

your future, without cost or obligation. I’ll send 
“APPLIED PRACTICAL RADIO” postpaid, for 
you to look over for 7 days FREE — and w’ith it, 
the Radio and Television Diagrams book as an 
outright Gift! This book is yours to keep free 
whether or not you decide to keep the 6*VOLUME 
SET I 



Use Coupon Now! 

YOU ARE NOT 
BUYING THE 5- 
VOLUME SET 
WHEN YOU 8EN0 
THIS COUPON. 
You a » merely 
Ing to see the books 
free for 7 day*. 
Free Cook Offer Is 
IlmlUif — so mall 
•oupon today. 


REE BOOK C 


I 


B, W. Cooke, Pres., Coyne Electrical A Radio School 
500 S, Paulina St.. Dept. i8-Tl. Chicapo 12. llllnfrls 

Send me the NEW 5-Volume Coyne Set. “APPLIED 
PRACTICAL RADIO" for FREE examination. Also 
eerit' *T50 New Radio Diagrams Explained" as a 
FRI.R gift. In 7 days I'll eiUier return the 5-book 
Set and owe nothing or pay $3 tlien and $3 a month 
uni 11 $16.75 Is paid—or I'll send the cash price of 
515.00. 


NAME . age 

ADDRESS . 


■ TOWN .ZONE,.., STATE. 

« < ) Check here If you want to pay postman cash 

■ price of -S 15.00 lyou s.ive $1,75) on delivery. Same 
B Money Ruck Guarantee .'ifter 7 daya' trial. 


RADiaSET AND SERVICE 
REVIEW 

(Continued from page 48) 

have wide-band vertical amplifiers, an 
input calibrating source, and a low-ca¬ 
pacitance probe. 

When complete alignment is required, 
it Can be performed most conveniently 
in the following order: 1. video i.f, 
traps; 2. video i.f. transformers; 5. 
sound discriminator; 4. sound i.f. trans¬ 
formers; 5, 6. r.f. and converter lines; 

7. oscillator line; 8, converter grid trap; 

9. retouch video i.f. transformers; 10. 
sensitivity check. Complete step-by-step ^ 
alignment procedure is given in the 1 
manufacturer's booklet. It is complex, | 
requiring 62 separate steps, and the I 
manufacturer's instructions should be I 
studied carefully before starting the I 
work and referred to constantly during 
the process of alignment. 


SIGNAL-TRACER-GENERATOR 

Two Instru¬ 
ments in one 
Simple te 
opernte 
A Remark¬ 
able Instru¬ 
ment 

Cuts Servle- 
Ing Time 
Pencil Thin 
Probe 
A.C. D.C. 
Operatea 

Till! instrumenf permits following the signal ludlblj 
through the peceiver from llie antenna to the speaker, a 
sure method of locating the cause of trouble. 

I PLUS a signal generator that delivers a strong A.F., 

• I.F. AND R.F. signal, permitting the serviceman to 
. align and trace any rrortlon of receiver umler tesL 0«n- 
I cratOT frequency 1000 cycles to 25 megacycles. Uses • 

* multivibrator network 

4 few faults that can be traced ana isoiated 
with instrument 

★ Distortion * Intermitting Operatloo 

★ Fading ★ Open Co Is 

★ Loss of G.iln ★ Weak or Shorted Tubes 

it Oscillation * Hum Juid Noise 

A.C.-D.C. Ready to operate, with inttructlona. $16.90 
See Vour Loc.al iObt>«r 
(f he can’t supply you wr,to ut direct 
Write for free (Itcratura 

CONSTANT ELECTRIC 

112 CORNELIA STREET RROOKLVN 2 1, W. V. 


P. M. DYNAMOTORS 



REVERSIBLE TELEVISION 

(Continued from page 92) 


endorsement, signature, etc. 

Restaurants —between captain (or , 
headwaiter) and chef. 

Department stores —between custom¬ 
er and stockroom, to pick out items not 
in stock at counter, etc. A customer in 
a special booth—provided for this pur¬ 
pose—can “shop" via television, order¬ 
ing a long list of merchandise from 
stockrooms in a minimum of time. 

Hospitals —doctor or intern, in a frac¬ 
tion of time now required, can make his 
round of the patients by seeing and talk¬ 
ing to them. (Teleset at foot, or side, 
of bed.) 

Newspaper offices —editors can read 
last rush proof via television. Composi¬ 
tor props “copy" in front of teleset, edi¬ 
tor then reads it without leaving his 
office. 

Industrial plants —inspection and 
verification of visitors at gate—recep¬ 
tion office from office in plant. 

But why go on? You can make your 
own list of uses—it is unending, 

LITZ WIRE 

Magnet Wire 

•k LARGE STOCK k 

MAGNET WIRE, Incorporated 

25 WEST BROADWAY 
Worth 2-2497, Beekman 3-8465 
Cable Address: ’'Magnetwire. New York” 


-NC HAM RECEIVERS- 

Ue ihiVt with S meter. II tube sup het KtRl Alter 
nU*IUIAi 10-20-40-80.160 meter b.inOs. 1 RF 2 
IPs AVC CW osclll noise limiter ineotpomied In tone 
control; rw dial ISO U> 1 mlio band spread over en¬ 
tire dl»I, min. undistorted output 10 watts bullt-ln 
power sup,, automatic eoll changlnjf. Orlg. value 
$24 3.00. Only a few available In excellent like new 
condition. Complete w/all tul>eB, xul L/speaker $67,50 
Ur* ini YA • same as above but with direct roadiog 
nU’IUIAM. j,j,| excellent like new eonditlnn. 

Comp. L/spk . SbS.OO 

SPECIAL;—100 .-tssorted condensers .1. .05. etc. $3.00 

McCOHNELL 3834 Gemiantown Ive Phlla, Pa. RA-5*6033 


6.3V, input srives 240V 100 MA. conservative 
rating. Operate transmitter or receiver. Re¬ 
places vibrator, transformer and rectifier 
Versatile unit. Brand new, sealed cartons. 
Mfg, ratintfs 12/24V inp, 500V CA Cn 
out.F.O.B. 

E H PALLME 37S OAK PL. MIKEOLA, N. Y. 



SPECIAL! 
SPECIAL! 
SPECIAL! 

Highest Grade Standard Output Trans- 
forTTiers. Push-Pull 50L6 to 4 ohm^ Voice 

Coil . 49c 

Single 50L6 to 4 nhm Voice Cnil .... 39c 
Sinple 42, 43. 6V6, to 4 ohm V.C. ... 42c 
Filter choke 300 ohm. 70 mills. 10 hy 39c 
• include suibcient money for po&tagr; unuseo 
pottage refunded, o 20% deposit with order, 
balance C.O.D. Minimum order S3.00. 

Write for Giant Bargain Catalog. 

BUYERS SYNDICATE 

786 Carew Street Springfield, Mess. 




BARGAIN SPECIAL 


inai vosr 



At a rrocTion or 
gOOO-ahm impedance, 
highly sensitive. Best 
quality Ainico magnets 
in molded black bake- 
life cases, concealed 
terminals Heodband 
fully adiustable, leother 
covered spring steel 12” 
cord with PL54 plug at¬ 
tached at side out of 
.way. Jock and rubbei 
’edrd Supplied to ex¬ 
tend length to 5*/^ ft. ^ 

Extremely lightweight, only 9 or., with re¬ 
movable rubber ear cushions of comfortoble 
design Brond New—^ 13.50 Value. 

Sfk. No. 17A37, Special Fer Poir *9^ 

ORDER NOW^ from this od Add Postaao 

FREE Catalog 

Many other BARGAINS 
in this BIG NEW 1948 
B-A Catalog. 

Latest developments In 
Rodio and Electronic 
ports and devices, new¬ 
est Horn gear. 

Write If you have not 
received it—Cot. No. 
481 FREE on reauest. 



KAitsAS arr 6. nissoum 
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RODIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 


If you want to grow with a growing industry—Investigate 

nUVISION 'FM* RADIO-ELECTRONICS 

STUDY and WORK at a school established by the leaders of the Radio 
end Television industry to train personnel for expansion ahead 


leoders ol 
industry on 
BOARD Of 
TRUSTEfS 



Chairman of |h« Board. Yankto Natwork 
Oolph. Exec. V.P. American Broadeaitlng Stitloni 
Pres. United State! Televhion Mffl. CorP. 
Pettcy. Exec. Olr. W.H.N. 

President • W. B. Campbell, Vice Pree. 


PRACTICAL SHOP WORK ON BRAND NEW EQUIPMENT 

Here's a school that's really practi¬ 
cal because it was establish^ by the 
practical radio and televblon leaders 
listed above. Ec^ipped with the last 
word in television, radio and F.M. 

(complete television studio and 
equipment in operation at school), 
manned by skilled teachers who stress 
learninsr by doing, the Radio-Elec. 


tronica School of New York has been 
acclaimed by Radio & Television ex¬ 
ecutives and leaders for ita practical 
laboratory method of training skilled 
men to fill the personnel needs of this 
ever expanding industry. 

Liceneed by the State of New Yorh 
Free placement service. 

Immediate enrollment —Approved for Voterens Undsr tha O. I. RiJJ 

Momiog, afternoon and oreninK acselona. Open dalU' froro 8 a. tn. to D p. m. 

Sat. 9 a.ixi. to 2 p.m. 

VUIt us today for full facts or write for free catalog RC 

RADIO ELECTRONICS SCHOOL OF NEW YORK 

62 BROADWAY, NEW YORK 4, N.Y. BOwUkk Cretn 9-1120 

Owned and Operated by the Radio-Electronics Institutes of America 


PRACTICAL TECHNICAL TRAINING 


SPECIALIZE in 6 months to 3 years 


COURSES 

SERVICE 
6 fo 12 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 

technician 

1 to 2 Years 

• Electricity 

• Radio 

• Electronics 

• Refrigeration, Heating 

and Air Conditioning 

PROFESSIONAL 
3 Years 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Machinery or 
Electronics 


Train in Electronics, Radio,^ Electricity for a substan¬ 
tial career in industry—or a business of your own. 
Prepare in one year to be a Technician—or in two 
additional years secure a Bachelor of Science Degree 
in Electrical Engineering with major in Electronics. 
More than 36,000 former students in industries the 
world over. 1,638 students now enrolled from 48 
states and 13 overseas countries. Faculty of 72 spe¬ 
cialists. Write for catalog and Personal Guidance 
Questionnaire. 

Terms start January, April, July. 


LILWAUKE 

CCHmi of ENGINEERING 

W A TECHNICAL INSTITUTE U 
Dept. RC-1-48 North Broadway, Milwaukee, WIs. 




CAREERS in RADIO 


INTENSIVE COURSES 

education for progressive 


O 

O 

o 

o 


1. RADIO TECHNICIAN—The MRI General 
Course. Includes F.M. & Television. Prepores 
For FCC Broadcast licenses. 

2. RADIO A TELEVISION SERVICING—Pre¬ 
pares for omploymenF at Repoirman on Stond- 
ord Broodcost, F.M. A Television Rocoivers. 

3. RADIO COMMUNICATIONS—Prepares for 
FCC Operators' license, leads to position ot 
Merchont Marine or Flighf Radio Officer; Com¬ 
mercial Operator. 

4. FUNDAMENTAL RADIO MATHEMATICS^ 
The MRI Preporotory Course. Required pre- 
Iroining for studenti lacking a basic molhe. 
matical bockOround. 


MELVILLE RADIO INSTITUTE 




—Thorough, technical 
men and women. 

^.icensed by the State of New Yoric 

MELVILLE RADIO INSTITUTE 

MELVILLE BUILDING 

15 west 4<>lh St. N. Y. (9. N. Y. 

GENTLEMEN: RC 

Send mo FREE informetion ebouf your 
school. 


Nome _ 

Address. 


^ MELVILLE building 
IS WEST 46TH ST.. N. Y. 19. UO. 4-0340 
"rise Radio School Managed By Radio Me 



1 A CAREER WITH 
] J^EUTURE! 

ELEVISION 


Shop Work • Shop Techniques • Theory 
FULLY EQUIPPED LABORATORIES 

• RADIO SERVICE & REPAIR 

• F.M.& TELEVISION 

• TRANSMITTER COURSES 

Ofpofing lor f.C.C SICfNSfS 

• RADIO TECHNOLOGY 

A Jvitlor Collefv level Coerte preparing lot poilttonl In 
ItCfrenJc fnglnvrrfng Hold 

MORNING • AFTIRNOON • EVENING CLASSES 
MODERATE RATES • INSTALLMENTS 

Available Under G. I. Bill 

COME IN AND SEE OUR STUDENTS AT WORK 

DELEHANTY SCHOOL OF 

RADIO • ELECTRONICS • TELEVISION 

103 EAST 13 ST., N. Y. 3, N. Y. • DEPT.T 
LICENSED BY STATE OF NEW YORK 


RADIO 
COURSES 

Preparatory, Service, Broad¬ 
cast, Television, Marine Op¬ 
erating. Aeronautical, Fre¬ 
quency Modulafion, Radar. 
Classes now form'ng for mid-year term 
Feb. 21st. Entrance Exam. Jan. 12th. 

Veterans. Literature, 
COMMERCIAL RADIO INSTITUTE 

(Founded 1020) 

38 West Biddle Street. Baltimore I. Md. 


TELEVISION 

Practical and Theoretical Tech¬ 
nicians Course, rovennR all 
phases of Radio, Frequency Mod¬ 
ulation, Television, leads to op¬ 
portunities in Industry. Broad¬ 
casting or own Business. Day and 
Eve. Sessions. Licensed by N. Y. 
State. Appr<fved for Veterans. 

ENROLL NOW FOR NEW CLASSES 

Visit. Write or Phone 

RADIO-TELEVISION 

INSTITUTE 

Pioneers In Television Tralnlno Since |938 
480 Lexington Ave.. N. Y. 17 (46th St.) 
Pla/s 3*4585 2 blocks from Grand Central 


LEARN 

RADIO 

Get F.C.C. License 
radio—TELEVISION 
Repairing 

C/ossei sfjrr ever / monrh 

Our organization engaged in TECHNICAL 
TRAINING for 27 Years 

LITERATURE ON REQUEST 

BALTIMORE TECHNICAL INSTITUTE 

1425 EuUw Place. BnJtO. 17. Md. 

_ APPROVED F OR V ETERANS _ 

Radio Technician ann Announcers 

A pr^ictlcal 15-month course tn First Ctnss RadJoU lephone 
Operation and Announcinfr is rrfrcro<l by Don Martin ."^hooi 
*K ILictla Arts. Most stations these days require combinn. 
tion men. Wc spccintizc In.this tvpe of tralnin** and main¬ 
tain .1 pl.icemont burenu for our irrnduates. Servini; the 
Industry for 10 years, the School of R.idio Arts can imin 
you. Write for our catalogue outlining the courses otTere.t. 
clHsses can be .Yrran^o*! »o you can do part lime work on 
the side. 

APPROVED FOR VETERANS 

DON MARTIN SCHOOL OF RADIO ARTS 

teSS North Cherokee St. Hollywood 28. C«lif. 
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BRITISH TELEVISERS 

(Continued from page 138) 


price includes complete maintenance and 
servicing for two years by the makers. 
The set is an all-wave radio and tele- 
viser contained in a console cabinet. 
When it is in use as a radio receiver, 
the cathode-ray tube is concealed by a 
sliding ground-glass panel, on which ap¬ 
pears the illuminated tuning scale of 
whatever wave band is selected by the 
wave-change switch. The tuning indi¬ 
cator is a spot of light traveling over 
the scale. On raising this panel and 
pushing it back into the cabinet, the 
screen of the 12-inch tube is exposed. 
The picture is 10 x 8 inches. Like sev¬ 
eral other British televisers, the Sobell 
has single-side-band operation on the 
television channel. This facilitates the 
separation of Sound on 41.5 me from 



The Sobell T-107 is one of the better televisers. 

television on 45 me and makes for in¬ 
creased stage gain because of the nar¬ 
rower band width. A noteworthy feature 
is the use of what the makers term a 
“spotter” stage. The video amplifier 
feeds positive picture impulses direct to 
the grid of the cathode-ray tube. Its 
output is also connected to the cathode 
of the tube through a diode so biased 
that it does not conduct on normal sig¬ 
nals. When a peak due to auto ignition 
interference occurs, the diode conducts 
and delivers a “whiff” of positive poten¬ 
tial to the cathode, thus making the 
cathode-ray tube grid negative with re¬ 
spect to it The electron beam is dammed 
back for an instant, with the result that 
a small black spot is produced on the 
screen. This is less noticeable and cer¬ 
tainly far less offensive to the eye than 
a large defocused white splotch. 

The only set to use projection methods 
for obtaining a large image is the HMV 
1852. In this a 4-inch cathode-ray tube 
with 25,000 volts on the second anode 
is employed in conjunction with a modi¬ 
fied form of the Schmidt system. 

The electrostatic cathode-ray tube, 
seen in many of the televisers of former 
years, is never used today. The Cossor 
and Ferranti sets strike out on a line 
of their own by using permanent mag¬ 
nets with adjustable shunts for focus¬ 
ing the electromagnetic tube. 


I 



NIAGARA RADIO SUPPLY CORp 


TELEVISION IS HERE TO STAY.” 

If you are thinking in terms of Television^ 
whether you own a receiver or planning to 
build one—get Niagara's new giant Television 
catalog—all in one complete and comprehensive 
booklet on everything for Television. Kits, Com¬ 
ponents, Test Equipment, Antennas and miscel¬ 
laneous—We have them all—Make us your 
TELEVISION HEADQUARTERS—you will save 
yourself considerable time and money. Clip the 
coupon and mail today. 


Pleas® send a copy of ywir now Television book¬ 
let to: 


(NIAGARA RADIO SUPPLY corporation 

160 Greenwich Sf., New York 6# N. Y. 


ZONE . STATE 


1 


I 


JANUARY SPECIALS 


SPEAKERS 

Cf/ Alnico 5 Magnet, AflC 

J P.M.each 30 

10 for $9.50 

0 p.M. Alnico^’s Magnet, ^1^® 

JO for $15.00 

All other sizes in stock. At money 
saving prices. 

Volume Controls 

liirn volume control JHP 

■;Wltu *^‘*ch and 43^ 

2ITII.U. ,haft, ea. 

6 for $2.75 

15 Assorted Volume ^4 95 

and Tone Controls 1 

(less switches) . . 

RESISTOR KIT 

100 Insulated Resis- $195 

♦ors, ^2* ^ & 2 Watt 1 

WIRE 

400 ft. (approx.) of 

wire in assorted colors 
and gauges, solid & 
stranded ir> 2 to 4 feet QQQ 

lengths, per pkg. 3v 

PHONO SUPPLIES 

Crystal Pickup Arms. . .$1.98 
Phono Motor and Turn¬ 
table . 2.95 

l.F.‘s 455 KC . 39e 


25 lbs. TRONK^%ASfn $5.00 

A gold mine of parts for repairmen, amateurs, and experimenters 
. . . sockets, condensers, resistors, transformers, coils, hardware, 
wire, etc., etc. An outstanding bargain in usable partsl Send $5.00 
cash, check or M.O. todayl (Pay snnall express charges on receipt.) 


CONDENSERS 


Tubular Paper (600 V. Teat) 

Mfg. 

Price Ea. 

Per iOO 

.01 

.08 

$ 6.50 

.02 

.08 

6.50 

.05 

.10 

8.00 

.1 

.12 

9.00 

.25 

.17 

13.50 

.001 

.08 

6.50 

.002 

.08 

6.50 

.005 

.08 

6.50 

.006 

.08 

6.50 

.5 

.26 

22.50 


"Illinois” Electrolytics 


Mfd. 

voc 

Price each 

10 

23v 

.30 

100 

25v 

.48 

12 

50v 

.34 

16 

I50v 

.36 

20 

I50v 

.38 

24 

I50v 

.38 

30 

t50v 

.40 

50 

I50v 

.48 

8 

450v 

.38 

10 

450V 

.42 

16 

450V 

.54 

20 

450v 

,60 

40 

450v 

.80 

100 

I5v 

.45 


"Itllnois” Duals 


16-16 

I50v 

.50 

20-20 

I50v 

.52 

30-30 

t50v 

.60 

40.20 

I50v 

.60 

50-30 

I50v 

.68 

8-8 

450v 

.68 

10-10 

450v 

.74 

20-20-20 

|50v 

.84 


10% discount on all oiectrolytlcs If 
purchased In lots of 10 or more. 
Mica Condonsers. all sizes, 8c each. 


Minimum order 93.00—20®/^ with order. Balance C.O.D_WRITE FOR CATaLoC. 

TWO CONVENIENT PLACES FROM WHICH TO ORDER. PLEASE ADDRESS DEPT. Cl 


ELECTRONIC DISTRIBUTORS, INC. ELECTRONIC PARTS CORP. 

620 W. Randolph St., Chicago 6, ill. 436 W. State Sir Milwaukee 8, Who. 


lift A- 

MOOE-L 6 



T For. 
Yovb. 

Tf IE VISION Power. Supply 


KlLOVCLTfR 


fOOO-6000 Volts D.C. 
Filtered & Shielded 
MT’S SAFE. No 
60 cycle a.c. means 
no dangerous high ca¬ 
pacity condensers. 


•Does ft PERFECT 
JOB with the 7GP4 : 
the new, brighter 
7JP4: the just out 
10" electrostatic 
tubes. 

•Guaranteed 3 
months. 


•ECONOMICAL, Com¬ 
pare cost of transformer, 
filter condensers, recti- 
and insulation. 

$17.95 

C. B. MFC. CO. 

4X2 W. 37 SL, N.Y. 18, N.Y. 
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RADIO SCHOOL DIRECTORY 

( ContimiedJ 



/^ADfO BNGINiSRIH^ 


Complete Radio Engineering ’ 

Course. Bachelor of Science De- ^ ^ 

^ree. Courses also in Civil, Elec¬ 
trical, Mechanical, Chemical, Aeronautical Engi¬ 
neering; Business Administration, Accounting, 
Secretarial Science. Graduates successful. 64th 
year. Enter Jan., March, June, Sept. Write for 
catalog. 

TRI-STATE COLLEGE 



RCA INSTITUTES, Inc. 

Offer thorough training 
courses in all technical phases of 

Radio and Television 


d«ys~cvcninos WCEKI.V aaTcs 

VFTFRAljCi RCA Institutes Is approved 


For Freo Catalog write Dept. .RC-4S 


RCA |]VST1TCT£S^ In4«. 

A Service of Radio Corporation of Anverica 
78 VARICK STREET NEW YORK 13. N. Y. 


SOUND RECORDING SCHOOL 

A Practical 9 months' course In Sound Fund.imentals. 
Recording, and Sound Transmission measureinents; in 
a laboratory containing tnincmlsslon sets, oscillators, 
square wave generator and Intermodulatlon analyzer, and 
other equipment. 

Two complete recording studios assimilating broadc«.n, 
motion Picture and commercial sound recording, under 
the direction of H. >f. Tremaine. 

Approved for Veterans 
DON MARTIN SCHOOL OF RADIO ARTS 
1655 Cherokee SL. Hollywood. Calif. 


»g1 COI?RESPOMOENCE COURSES IN 

RADIOordELECTRICAL EMQINEERIMO 


ELECTHICAL ENGINEERING 

Prepare yourself at Low Cost, for aecure fucur*. Modern 
course. So almpllned anvanecan underatend quickly, 
RAnin FNGINFFRING Extn fine courae^ in radio, 
HAUIU tnuinccninu puouc addreaa. photo-electric 
work. Trains you to be auper-aervlce man, real vacuum- 
tube technician. Serviceman needed badly. Diploma on 
completion. .Many vrraduatea earning big pdy. 
lEi poatcard for Free Copias of 

UypITP school catalog, full details, all Xvis ^*1^**^ 
1* ni I L about tlpferrea payment plan. ex« wAw Course 
,-^4>rlmantst kits. cic. 

Lincoln Enginf>ering School, Box 931C‘107, Lincoln 2, NObr. 



Learn to l>o a Telegraph or 
Eadio Operator. Thousands of 
men netNlcd. Intensely Inicreat- 
inK work—good pay. Learn at 
home or wher«*ver you are, quick, 
ly, eneily, with the famous ran* 
dler Code Speed System. Book of nartlcutars Free. 


CANDLER SYSTEM CO. 

Dept. 3-A. Box 928. Denver 


Colo. 


RADIO 


TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 West 63rd St., New York 23. New York 
Approved Under Gl Biil of Rights 
Licensed by New York State 


r~FM-RADIO-T\^ 

TRAINING 

FREE BOOKLET 

NOW AVAILABLE 

Tills new booklet (fives you the facts you nnnt to 
know before you enroll in any school. Profusely Illus¬ 
trated. Interesting and fnctual. linables y^i to rheek 
why WllCI 8PECIAUZED TRAINING METHODS 
are outstanding In tho West: wh>‘ WItCl laboratory 
tr.itned specLillsts are preferred for responsible high 
paying positions In the fletds of Radio Oornmunlca- 
lions and Radio-Television Servicing. Choose your 
school with care; read this 10 page booklet before you 
enroll anywhere. Our course Is .approved for veteran 
training, Oct your free copy of this revealing booklet 
Pfw. Send a penny posteard or letter today. Please 
mark It Dept. R for quick service, and address; 

Western Radio Communications Institute 

631 West Ninth. Los Angeles 15. Calif. 
Member Los Aneeles Chamber of Commdree 


I BOOK REVIEWS 

THE FUTURE OF TELEVISION, by 
Orrin E. Dunlap, Jr. Published by Harp- 
per & Brother^. Stiff cloth covers, 
6 x 8*/2 inches, 194 pages. Price $3,00. 

The author, one of the country’s 
pioneer authorities on radio and tele¬ 
vision, uses present-day facts to deduce 
the probabilities of television’s future. 
Prediction as such is rejected in favor 
of showing the nontechnical reader just 
what the situation is at present and 
w'hat trends have led to it, then letting 
him produce the lines into the future 
on his own personal chart. 

The development of television as an 
industry is first traced, showing the ef¬ 
fect of business competition, increasing 
technical knowledge, and government 
regulation on its growth. Home tele¬ 
vision brings the author nearer to pure 
prediction than any of the other chap¬ 
ters. The ultimate type of multiple¬ 
dwelling antenna is discussed, as well as 
television’s effect on the televiewer’s or¬ 
dinary radio-listening habits. 

Television’s probable effect on the 
movies and theater, the outlook for 
sound broadcasting, news and sports 
events, and television as an educational 
medium are discussed. 

The final chapters, a history of tele¬ 
vision, are especially interesting, par¬ 
ticularly the appendix, which is in 
chronological form. 


TELEVISION, Volumes III and IV, 
edited by Alfred N. Goldsmith, Arthur 
F. Van Dyck, Robert S. Burnap, Ed¬ 
ward T. Dickey and George M. K. | 
Baker. Published by RCA Review. Paper . 
or cloth covers, 6x9</i inches. Volume 
III, 486 pages. Volume IV, 510 pages. 
Price, per volume, paper, $1.50, cloth, 
$2.50. 

These books are the first post-war 
publications in the Technical Book 
Series published by RCA Review. Each 
is a compilation of television papers and 
other material that have appeared in 
publications of the I.R.E., the Society 
of Motion Picture Engineers, McGraw- 
Hill publications, the Optical Society of 
America, the American Academy of Po¬ 
litical and Social Science, the RCA Re¬ 
view and other papers on the subject 
that have not been published in other 
publications. 

Volume III covers the progress and 
development of television from 1938 to 
1941. Its material is presented in four 
sections: Pickup, Transmission, Recep¬ 
tion and General. In some instances, the 
original material was summarized or 
condensed; not, however, in such a way 
as to detract from the value of the 
articles. 

Volume IV is prepared along the lines 
of Volume III and contains slightly more 
material. This book describes television 
progress from 1942 to 1946. Color tele¬ 
vision and military television have been 
added to the material covered. 

A television bibliography, listing 
nearly 300 technical papers on television 
and related subjects that have appeared 
in one or more of 30 publications, will 
be of particular interest to those doing 
television research.— R. F, S. 


HA» S EXPERIMENTER 

BARGAINS 



RADAR DRIVER UNIT 
BC1080B consists of: 

I FILAMENT TRANSFORMER B.3V @ 8.5A No C.T. 

2—5V @ 3A 

t PLATE Transformer 400 - 0-400 @ 200 ma 
200-0*200 <Si 65 MA 

1 PLATE & FILAMENT TRANSFORMER 

350-0-350 @ 26 MA 
5V @ 3A 

(All 115V 60 ey« Prim.) 

2 filter chokes 

5 4mfd. 600V G.B. Pyronol Condensers 
1 4mfd. lOOOV O.B. Pyronol Condensers 
1 .5mr<L 5000V G.E. Pyronid Condensers 

3 Imfd 500V G.E. Pyronol Condeosert 
1 Relay S.P.D.T. 100 ohm D.C. coil 

Pulse type output Transformer & a flock of Resistors. 
Mica Condensers, R-F Chokes. Fuse Holder* A Fuses, 
Tube sockets—3 for 821)'8. all in rack & panel. 

Mu. Assembly 12^4" X 21%*' Panel 

19*^ X 13* X 4" HI Chassis 4b End Bracket® 
Value of parts at surplus prices—$40 to $50 * 

YOUR COST...all for ^ 

8h{>g. *L 70 lbs. 



RAYTHEON CHOKE & 
TRANSFORMER COMPONENTS 


it a 8 

X43 X45 X44 



XPS707 


OUTPUT TRANSFORMER 
X43-600 ohm line to 6 ohm VM--I7db level 
IVe'xW diam. YOUR COST . 


79c 


CHOKES 


X44-7.5 henry*. 20 ma.. 330 ohms. DC resistance. 
2'/a''xiye*' dIam, Your Cost . 


49c 


X45-8.6 henrys. 125 ma., |6l ohms. DC resist¬ 
ance. 3‘/»''x3%''x351i''. Your Cost . 


$1.29 


FILAMENT TRANSFORMER 
X49.6.3V @ 22 amps., 6.3V @ 2.4 amps. CT. 6.3V ® 
2 25 amPs.. 6.3V ® 0.6 aniPs. CT. ^7 

4'/4''x4Va''x4y4". Your Cost . 

PLATE & FILAMENT TRANSFORMER 
Primary II5V 60cyc. Secondary # I—876V CT^ 
amps. Second.vy ;f2-5V. 3 .amps. 15 lbs. 

XPS707—Your Cost Only . 


;T. 0.016J 

$2.95 




3E29 (829B) BEAM POWER TUBE QC 
XPS4I6—Your Cost Only . 


Send for Intest bargain flyer chock full of 
these and other bargains 


DEPT. JA8 



(RADIO WIRE TELEVISION, INC.) 


,100 SIXTH AVE., N. Y. 13 
no FEDERAL ST.. BOSTON 10 
542 E. FORDHAM RD., BRONX 58 
24 CENTRAL AVE., NEWARK 2, N. J. 
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TAB 


ThaVs A Buy 


II 



CONSISTS OF TWO JAN NEW 8G6A TUBES 
transformer GARDNER ELEC. CASED 2.5V 
10 AMP. IlSV.OOcy Input. H.V. In&ltd 9000V wko 
•imll.-ir to Illustrated unit; “TAB” Tested 18000 
VAC Test: Same mtg as KENYON T389—SOCK¬ 
ETS CERAMIC JOHNSON 224. 


“TAB” SPECIAL .. S5.95 

TRANSFORMER ONLY for Two 868 A*s ....$3.95 
e72A's COMBINATION TRANSF. sockets ...12.00 

872A transformer ||5 60cy . 6.93 

ART/13 COLLINS SPEECH Amplltlor & tubes $4.95 

Pilot llpht r SO/116V bulb.Two for .98 

C’TAB for S.C. Techfnaru.<ils &. Diagrams 

TM for BC22I & 211 $1; BC3I2 Maint . 1.00 

DIAGRAMS—ARCS; SCR522: SCR274: BC 

348, BCI9I, BC375w BC624 & 625 .ea. .40 

BOOK ON ALL OF THE ABOVE . 1-75 

GIBSON GIRL BC778/P0 SCR578 *LN _4.93 

BC2I2 Tank Interptiono tubes & dyn ‘LN ... 3.95 

COILS tor BCI9I/TU5, 7. 8 . 9. 10 .oach 2.7C 

WILCOX RCVR CW3 &. coils New .10.95 

COILS CW3 5tolO or 9tdl6mc’s ® . 2.70 

BC457-458-459/ARC5 Xmtier 'LN® . 5.9> 

BC456 po SCR274 MODULATOR less tubes .. 1.69 

APSI3 XMTTER RCVR ‘LN less tubes . 5.95 

BI206 BEACON RCVR 200.400KC *LN .... 4.93 
BC453. RCVR po $CR274/I90-550KC “LN .. 6.95 
BC454/3-Binc or BC455^6-9mcs/RCVR •LN .. 4.50 
BOUND POWERED TELEPHONES per pair 19.90 
ONE meg precision |% resistors 88 c @ 10 for 6.00 

AUTOSYN AYI&5 24-28V/60&400cy . 3.95 

AUTOSYn Type 5/50V/2 for M5V/60cy . .ea 4.95 
AUTOSYN Type 5/ll5V-60ey NEW ...2 for 18.00 
GR566 WVEMTR 0.5tol50nics/600to2mtr$. . . . 29.95 
antenna S.C.Multisrrtlon I 6 ft $2.95; 19ft 3.49 

Same 22ft/$4.25; 25ft/$6.95: 28'6'/ . 7.95 

send for ”TAB 0 GRAM“ BARGAIN CATALOG 
3BPI/$I.89; 2API,$I.‘*5; 7BP7/$2.90: 

3D4TL/3.75; 5BPI.5BP4/2.25; I2DP7/ . 4.09 

BAND PASS FILTERS 60-90.150 cycle, each 1.95 
CONDSR VARIABLE 90M M FD/Split-st.stor. .98 

KIT GAP TUBE CAPS */ 4 . 0/16", 50 for 1.49 

KIT SOCKETS 9. 7. 6 . 5. 4 prong etc., 50 for 2.49 
KIT COIL FORMS Thd’d sm.sll HF. 50 for 1.00 
KIT IRON CORE SLUGS A SCREW, 50 tor 1.00 
KIT ELASTIC STOP NUTS ASSTD, 75 for 1.00 

KIT LUG LARGE RADIO Type_100 for i.OO 

KIT LUGS small RADIO Type....500 for l.OO 
kit MOTOR BRUSHES ASSTD.... lOO for 1.00 
KIT VITREOUS WW RESISTORS.. .20 for 1.00 
KIT CONTROLS Pot* AB/J as&trt .... 10 for 2.00 

kit rotary SWITCHES ASSTD _ 6 for 1.75 

kit power rheostats 25A50Watt 6 for 8.49 
KIT KNOBS ASSTD & BUSHINGS 25 for 1.25 
KIT FUSES BUSSAL.F. ASSTD... .300 for 1.95 

KIT GROMMETS RADIO asstd . lOO for 1.00 

kit SPAGHETTI SLEEVING asstd 75 ft for 1.00 

KIT SILVER CONDENSERS . 30 for 1.50 

KIT SILVER & MICA CNONSR 8 .. . .50 for 2.00 
KIT RESISTORS V 3 &IW/ 50 to 2 ineg. 100 for 2.50 
6AK5/59; 6AC7/54; 2X2/49; 6SH7/3I: 

211/59: 6C4/20: 6J4/I.B0: 723/2.95 
8013A/2.00; 2021/81; 2051/70; 531/25.00 
5-MFD/600WV oil condsr* A bracket*. .2 for .98 

RELAY SENS SPDT/4 fna/700 t>ltm/5A . 1.95 

RELAY CONTACTOR 4 PNO/IIOV/60t/35A 6.9$ 

BLOWER A Transt. II5V^GOe/IOOCF M. 5.95 

KIT CERAMICON CONOSRS asstd...15 for 1.00 


NEW WtLLARD PLAS¬ 
TIC STORAGE bat¬ 
tery NON-SPILL BB54 
/ER27-2/20-2 2 VOLT/30 
Amp hr*. Ball IndhatOr 
used In SCR593/728A. GE 
Portables “TAB” SPEC¬ 
IAL . $1.79 

TWO FOR . $3.30 

WILLARD B820G/U Non- 
Spill 2V/26AH ..,$1.29 

Two for . $ 2.25 

TEN for . $I0.0C 

BOTTLE ACID QT. .95« 
ONE Gal (950/) ,..$2.95 
Ship acid (R'EXP) only 
WRITE for DAILY TAB- 
0-GRAM 

★ ★★★★★ 



LS3^8PKR8 CASED A TRANS. *LN $3.95, 

PPfiLB HI-FI outmrt ^.'s/S.S/iS.S/M/Vsnoitms 
UTC LINE AUTOFORMEH LVM-ll/30 

Watt .. . 

FOXBORO GRAPHIC STRIP Recorder. 

CRYSTAL DIODE IN34 @ $1.39; 5 for 

$5.75: 10 for . . 

TIME DELAY RELAY 35-45*ec/l 15V/ 

lOAMP . . 

VIBROPLEX SPEEDKEY “LN $3.95; 

NEW .. . 


4.95 

3.95 


3.95 

39.95 


^2 Min, Order F.O.B. N.Y.C. Add PostaOe * 25% 
Deposit. W0rth2.7a30. Money Back Guarantee 

DEPT. IRC, SIX CHURCH STREET 
NEW YORK 6, N. Y.. U.S.A. 

Comer Church & Liberty SU., Room 200 


Advertisins Index 

Abell Distributing Company .. M2 

Allied Radio Corporation - . . . 105 

Almo Radio Company . - 104 

American Sales Company . 103 

American Surplus Products . 132 

American Television, Inc. 13 

Amplifier Corporation of America . 84, 132, 136 

Apex Video Company . 137 

Arrowhead Radio A Television Supply Company.. 137 

Arrow Sales, Inc. I«0 

Walter Ashe Radio Company .. . 108 

Audel Publifhers . 86 

Bell Telephone Labs. . I2 

Boland A Boyce, Inc., Publisher! . 3, 7 

Bonafide Radio Company .. 110 

Bond Radio . 118 

Bradshaw Instrument Company . 130 

Brooks Radio Distributing Company .... 108 

Buffalo Radio Supply .. . . 116, 117 

Burstein-Applebee Company ... 140 

Buyer!* Syndicate . . 140 

C. B. Mfg. Company . 141 

Capitol Radio Engineering Institute .. 89 

Certified Television Laboratprlos .. - ■ 136 

Cleveland institute of Radio . .. 81 

Clippard Instrument Laboratory, Inc. . 104 

Coastwise Electronics .136 

Communications Equipment Company . 99 

Concord Radio Corporation ... 6 

Constant Electric . 140 

Coype Electrical School . .. 106, 140 

Crystal Devices Company ... 108 

Deer A Taylor^ .. .... . 136 

DeForest's Training Institute . 9 
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Ediie Electronic, InC . 133 
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Electronic Distributors, Inc . 141 

Electronic Measurements 133 
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General Test Equipment Company . 100 
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The Heath Company . ... 126 
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Hershel Radio Company . 14, 15, 16 

Hickok Electrical Instrument Company . 130 

Charles Hoodwln Company . 102 

Illinois Condenser Company . 80 

Instructograph Company . tl8 

Internationa) Resistance Company . 8 

JFD Manufacturing Company . 126 

J.M.P. Manufacturing Company . 118 

Lafayette Radio . 143 

Lake Radio Sales Company . 132 

Leeds Radio Company . 110 

Leonard Radio, Inc . 94 

Leotone Radio Corp . 124 

E. L. Luttrell ”RadIo” . 121 

McConnell . ... . 134, 140 

McMurdo Silver Company . 92 

Magnet Wire. Inc . 140 

P. R. Mallory A Co., Inc . ■ .Inside Back Cover 

Maritime Switchboard . . 127 

Merit Products . 106 

Mid-America . 138 

Midwest Radio Corp . 90 

Moss Electronic Distributing Co. . -... 109, 115 

Murray Hill Books, Inc . 107 

National Radio Institute . I 

National Schools . M 

Newark Electric Company . 90 

Newcomb Audio Products Co. .. . 102 

Niagara Radio Supply . 137, 141 

Olson Radio Warehouse . 88 

Opportunity Adlets . 132 

Pa-Kette Radio Company, Inc . 129 

E. H. Palme . ,....1,40 

Performance Radio Company .... .. 137 

Potter Radio Company . 132 

Precision Apparatus Company . 90 

Progressive Electronics Company . .. 101 

Quad Electrical Supply . 135 



ASSEMBLING COIN RADIOS 


Thousor^ds of dollars hove been mode 
during the post year by wide awoke radio 
’►ervice men who have installed coin rodlos 
n Hotels, Hospitals, Motels and Tourist 
Cabins. Greot demand — No experience 
necessory. 





Average Profit 
$25 Per Set 

If Sold Outright 

Much More If Operated on a Rentol BosisI 
We supply complete chassis with 6 tubes, 
quorter coin slot and one or two hour 
timer reody to ploce in walnut cabinet. 
Furnished with foolproof lock and coin 
box. Fill out order blonk and moll to: 

EICHEL ELECTRONIC CORP. 

EVANSVILLE $, INDIANA 


FILL OUT...MAIL 


EICHEL ELECTRONIC CORP. 

EVANSVILLE 8, INDIANA 
No. PLEASE SHIP ME: Amt. 



Cobinets with 
lock @ $6.75 



6 Tube Chossis 
@ $16.S0 



Timers @ $6.50 



I understond the obove three items 
Include all the ports for your lotest 
model coin operoted radio. 

Nome. . . 


Street No. 

City and State. 


RADIO SCHOOL DIRECTORY ... See Page 142, 143 

American Radio Institute 

Baltimore Technical Institute 

Candler System Company 

Commercial Radio Institute 

Delehanty Institute 

Lincolrv Engineering School 

Don Martin School of Radio Arts 

Melville Radio Institute 

Milwaukee School of Engineerlhg 

RCA Institutes 

Radio Electronics School of New York 
Radio Television Institute 
TrI-State College 

Western Radio Communications Institute_ 

Radio City Produefs Co., Inc . ... 106 

Radio Corporation of America ... . . HI 

Radio Dealers Supply Company . 120 

Radio Distributing Co . 121 

Radio Kits Company 126 

Radio Supply A tngineering Company . 4 

Radio Training Association of America . 93 

Radionlc Equipment Company . 129 

Radolek Company M4 

Ray-Lectron Company .. 134 

Reed Manufacturing Company . 100 


John F. Rider, Publisher. Inc. .. 
Howard W. Sams Company, Inc. 

Senco Radio, Inc . 

N. Silverstine . 

Simpson Electric Company .. 
Sprague Products Company ... 
SPrayberry Academy of Radio .. 

Standard Parts Corp . 

Star Measurements Company 
Sterling Electronic Company ... 
Supreme Publications 


97 

83 
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. 119 

.... 5 

134 

. 90 

. 134 

91. 135 


”TAB” Technical Apparatus Bldrs. . 144 

Technical Radio Parts Company . 130 

Television Industries . 125 

Test Craft Instrument Co. 113 

TradlOj Inc . . . 80 

Transvision, Inc. ... . , tl4 

Triplett Manufacturing Company .. . 103 

Turner Corhpany . 98 

United States Television Manufacturing Co. 88 

Universal General Corporation . 121 

University Loudspeakers, Inc. ... 84 

D. Van Nostrand Co., inc . 07 

Variety Electric Company . 94 

Vision Research Laboratories . 112 

. 100 

. ... 2 

. 85 

. loo 

. 106 


WebsteroChicago Corporation 

Wells Sales, Inc. .. . 

The Workshop Associates, Inc. 

Wright, Inc. . 

X. L. Radio Laboratories . 
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Quiet 

as a Moonbeam 
Falling on Velvet 


It’s Impossible to 
Hear a Mallory Control Operate! 


Ultra-sensitive sound testing meters built 
for the U. S. Navy prove that the noise level 
of the Mallory control in operation is so low 
as to be totally inaudible! 

C«)nlact with the talcum-fine carbon element 
is made by a special Mallory Alloy that passes 
over it smoothly and silently* 

The things you look for 
in a control are low noise 
level, long life, accurate 
resistance values and 
smooth, uniform 
tapers. Competitive 
tests prove that Mallory 
leads the field on all 
four points! 



Meter uMmd in the noise level Ust. Readings were 
ttdsen on volume cxfntrots of all leading manu^ 
facturers. Mallory controls gave no audible sown/, 
registered 22% below mli others in inaudible 
sound vibrations^ 


You can use Mallory Volume Controls, Capac¬ 
itors and Vibrators with complete confidence. 
They are carefully huilt to assure ease of 
installation and complete customer satisfac¬ 
tion. Mallory’s standardized range of sizes 
and types makes the Mallory line a profitable 
line to stock. 


"Good Service for Good Business’^ 


A Mallory plan to build business for radio- 
electronic service shops. 



Tliere^s a unique customer follow-up system 
that will produce re¬ 
peat business.There's 
a close tie-in with the 
Mallory trade mark. 
Ask your distributor 
about it! 


■■ r.“. ■ _Z l 


p. & 1 

Inc., INDrAMAPOLIS 6, INDIANA 
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lUBC «"•* 
tEStS* • •• 

RANGES 

Volts (20,000 ohms per volt D.C., 1000 ohms per 
volt A.C.): 0-2.5, 10, 50, 'iSO, 1000, 5000. 
Milliamperes (D.C.): 0-10, 100, 500. 

Microamperes (D,C.): 0-100. 

* -t 

Decibels (5 ranges); —10 to +52 DB. J“ 

Output (A.C. volts): 2.5, 10, 50, 250, 1000, 

5000. 

Ohms; 0*2000 (12 ohms center) 

0-200,000 (1200 ohms center) 

0-20 megohms (120,000 ohms center) 

SIZE: 16" X 1216" X 6%". WEIGHT: 9 IBS. 
SHIPPING WEIGHT: 12 LBS. 

Deoler's Net Price .... $110.00 

PSON ELECTRIC COMPANY 

5200*5218 West Kinxie Street, Chicago 44, Illinois 
In Canada, Bach-Simpton ltd., London, Ont. 


V 






